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Tension Myoneural Syndrome (TMS) as a diagnosis was developed in the late 1970s by 
John Sarno (MD). He discovered that often back pain and later other chronic pain condi-
tions are psychosomatic in nature. The main objectives of this Master’s Thesis was to 
provide a comprehensive literature research on the origin, symptoms and treatment of 
TMS and to develop an online diagnostic TMS questionnaire tool.  
The literature research revealed that the area of psychosomatic pain conditions is scarcely 
studied. However, the growing scientific and empirical evidence supports the role of emo-
tions in the development of chronic pain and in some other related chronic conditions. By 
the currently unknown reason the brain may presume the powerful emotions, like anger, 
shame and grief, too overwhelming. So instead of actually feeling these emotions the 
TMS patients’ brain creates physical symptoms to distract the patient. This happens in 
the unconscious mind without the awareness of the patient. 
The role of the brain in the creation of TMS symptoms is undeniable. With the help of 
modern imaging technology, it is possible to study what is happening in the brain during 
chronic pain. Remarkably pain and especially chronic pain would seem often involve the 
same brain areas that are responsible of social pain and emotional processing. However, 
more research is needed in this area. Because of the widespread symptoms and variety of 
conditions that are thought to be TMS equivalents the role of immune and endocrine sys-
tem involvement in TMS should also be considered. 
There are a lot of different treatment programs and options to TMS. All of them rely on 
the same basic principles: education about the syndrome, overcoming the fear of physical 
activity and emotional awareness through psychotherapy or journaling. Why this kind of 
treatment works is most likely due to changes in the brain and nervous system related to 
these interventions. 
The biggest problem in TMS treatment is the lack of educated medical professionals. 
Many doctors do not understand the importance of the mindbody connection in relation 
to illness and disease. Thus, misdiagnosis is common, and the patients cannot receive the 
treatment they would actually need and benefit from. The biggest difference between tra-
ditional treatment of chronic pain and TMS treatment is that while traditional treatment 
is about pain management and mainly symptomatic treatment, TMS treatment aims to 
full recovery and treats the root causes of the symptoms. 
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TMS-oireyhtymä diagnoosina on syntynyt 1970-luvun lopulla. Lääkäri John Sarno huo-
masi, että usein selkäkivut ovat luonteeltaan psykosomaattisia, ja myöhemmin myös 
muunlaiset krooniset kivut voivat johtua osittain tai kokonaan psykologisista syistä. Tä-
män diplomityön päätarkoituksena oli tehdä kattava kirjallisuuskatsaus TMS-oireyhty-
mästä perehtyen sen alkuperään, oireisiin ja hoitoon. Lisäksi tavoitteena oli kehittää ver-
kossa toimiva versio kyselystä, jota on käytetty apuna TMS:n diagnosoinnissa. 
Kirjallisuuskatsaus paljasti, että psykosomaattisia kipuoireita on tutkittu suhteellisen vä-
hän. Kuitenkin kasvava tieteellinen ja empiirinen todistusaineisto viittaa siihen, että tun-
teet ovat tärkeässä osassa kroonisen kivun sekä muidenkin kroonisten sairauksien kehit-
tymisessä. Vielä toistaiseksi tuntemattomasta syystä aivot voivat kokea vahvat tunteet, 
kuten vihan, häpeän tai surun liian voimakkaiksi. Tällöin itse tunteen tuntemisen sijaan 
TMS-potilaan aivot luovat fyysisiä oireita kääntääkseen potilaan huomion pois tunteista. 
Tämä prosessi tapahtuu täysin potilaan tiedostamatta. 
Aivot ovat suuressa osassa TMS:n oireiden kehittymisessä. Nykyiset kuvantamistekniikat 
voivat paljastaa, miten krooninen kipu vaikuttaa aivoihin. Yllättäen kipu, erityisesti kroo-
ninen kipu, näyttäisi liittyvän samoihin aivoalueisiin, jotka ovat vastuussa sosiaalisen ki-
vun ja tunteiden prosessoinnista. Kuitenkin lisätutkimuksia tältä alueelta tarvitaan. Vaih-
televan oireenkuvan ja laaja-alaisten oireiden vuoksi, joiden uskotaan olevan niin kutsut-
tuja TMS-ekvivalentteja, myös immuuni- ja umpieritysjärjestelmä saattavat olla osalli-
sina TMS:ssä. 
TMS:n hoitoon on olemassa useita erilaisia ohjelmia ja vaihtoehtoja. Kaikki hoitovaihto-
ehdot nojautuvat samoihin periaatteisiin: koulutukseen ja informaatioon TMS:stä, fyysi-
seen aktiivisuuteen liittyvien pelkojen voittamiseen sekä tunteiden tiedostamiseen psyko-
terapian tai tunteista kirjoittamisen avulla. Hoidon tehon arvellaan perustuvan aivoissa ja 
hermostossa tapahtuviin muutoksiin. 
Suurin ongelma TMS:n hoidossa on koulutettujen lääketieteen ammattilaisten puute. Mo-
net lääkärit eivät ymmärrä keho-mieliyhteyden läheistä suhdetta sairauksiin riittävän hy-
vin. Sen vuoksi väärät diagnoosit ovat yleisiä ja siitä johtuen potilaat eivät saa sitä hoitoa, 
josta he parhaiten hyötyisivät. Suurin ero perinteisen kroonisen kivun hoidon ja TMS 
hoidon välillä on, että perinteinen hoito pyrkii symptomaattiseen hoitoon ja kivun hoita-
miseen, TMS hoidon tavoitteena on oireiden syyn hoitaminen ja täysi paraneminen. 
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Definitions 
Analgesia   Pain relief 
 
Alexithymia  A condition where the patient is unable to identify and process feel-
ings 
 
Hyperalgesia Increased sensitivity to pain 
 
Pathogen Usually viruses or other micro-organisms or anything that can cause 
disease 
 
Psychogenic Having a psychological origin or cause rather than a physical one 
 
Psychosomatic A physical illness or another physical symptom that is caused or ag-
gravated by a mental factor
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1. INTRODUCTION 
Today there is an epidemic of chronic pain in the society. Besides, about half of the out-
patient visits can be connected to somatic disorders that many times cannot be adequately 
explained. (A. Abbass et al. 2009) Despite the development of modern medicine and the 
development of new medical, pharmacological, technological and surgical treatments no 
purely technological solution has yet appeared to solve the problem of chronic pain. (T. 
Ojala 2018, p. 38; D. Schechter 2014, p. 39) Mindbody approach to chronic pain treat-
ment has been observed to be efficient in practice (N. Sachs 2016; J. Sarno 1982; J. Sarno 
1991; J. Sarno 1998; J. Sarno 2006; D. Schechter 2014; H. Schubiner 2010; N. Selfridge 
et al. 2001; F. Sommer Anderson et al. 2013; M. Sopher 2003). It would be worth to 
consider the treatment option for chronic pain presented in this thesis. It is clear, that other 
strategies for treating chronic pain are not solving the problem. 
Since René Descartes (1596-1650) the Western medicine and the view of the world has 
been dualistic: we have divided the human into mind and body (E. Davey 2016; T. Ojala 
2015, p. 20). In recent times Western medicine has started to realize that this division into 
mind and body is not working and the roots of all disease and healing, i.e. people reporting 
complete healing from chronic pain or spontaneous remission from cancer, cannot be 
explained adequately by applying only the physical model of the human body (E. Davey 
2016). It is time to recognize that the mind cannot be separated from the body – it affects 
the body such as the body affects the mind (C. Pert 2003). 
This literature review is about how emotions, illnesses and wellness are related. The focus 
of this thesis is on physical symptoms that are initiated by emotional phenomena.  The 
underlining assumption is that unconscious repressed emotions initiate physical illness 
(A. Abbass et al. 2009; J. Sarno1998). In order to fully understand this connection of 
emotions and illness, it is crucial to examine the most complicated and least understood 
organ of the human body – the brain. The human body is much more easily understood 
by the traditional biomechanical model; single organs and cell types can be engineered 
and transplanted. However, engineering and even understanding the human brain is not 
that simple. Little is understood how the brain and the body work as a harmonic unity 
orchestrating the bodily functions and maintaining homeostasis and balance. 
It is widely accepted that stress influences physical health and development of disease. 
According to recent studies the developmental environment of the child and emotions 
experienced in childhood affects health later in life (S. Mann 2000; N. Sachs-Ericsson et 
al. 2017; J. Schofferman 1992). Chronic stress and adverse childhood experiences (ACEs) 
like childhood abuse, parental psychopathology and early parental loss possibly by 
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dysregulation of the hypothalamic-pituitary-axis (HPA) and the autoimmune system lead 
to increased probability for anxiety and mood disorders and pain-related medical condi-
tions (N. Sachs-Ericsson et al. 2017; D. You et al. 2018). Patients who have suffered an 
early social and physical trauma are more prone to physical pain in adulthood (R. Brown 
et al. 2005; A. Landa et al. 2012). The latest studies also suggest that social and physical 
pain may overlap and share similar mechanisms (N. Eisenberger 2015). 
Foundation for mindbody healing is based on Sigmund Freuds (1856-1939) theories 
about repressed and unconscious feelings, motivation, ego and id that dominated the field 
of psychology until 1950s (D. Schechter 2014, p. 97-98). In the lack of the tools like MRI 
imaging to study the mind and the brain at the time, Freuds theories were based on patient 
observations. 
Tension Myoneural Syndrome (TMS) was first time described by John Sarno, MD, a 
physiatrist and clinical rehabilitation specialist at the New York University’s Rusk Insti-
tute in the late 1970s. He discovered that conventional treatment methods to heal back 
pain often failed. The structural reasons (i.e. bulging discs, minor curvatures and degen-
erative discs) did not adequately explain the pain that the patients were experiencing. 
Thus, he started to treat back pain as a psychosomatic condition with good results, which 
led to the development of the concept of TMS.  
The concept of TMS has since evolved to include a variety of conditions though the de-
scription of the concept is still evolving. Because of the lack of scientific evidence there 
are differing opinions which conditions are purely TMS and which are not. Future studies 
in this field will hopefully clarify this.  
Like Freuds theories also Sarnos theories for chronic pain were based on patient observa-
tions, positive treatment results and Freudian psychology. The new brain imaging tools 
that scientists have today have made it possible to investigate the human brain and ob-
serve its functions much more closely and accurately. Now we have the chance to under-
stand TMS even better – if the scientific community is willing to accept the concept of 
mindbody connection. 
In the context of this thesis I would like to remind the reader that TMS is very new and 
largely unstudied syndrome and it is not (yet) included into the International Classifica-
tion of Diseases (ICD) (ICD10Data). Thus, there was limited amount of reliable scientific 
literature directly related to TMS available for this thesis. Also, most literature and re-
search related to TMS is empirical data or experiences described by doctors and other 
health care professionals. Even though the source materials for this thesis were carefully 
selected and the authors backgrounds were evaluated before including their work this 
thesis can be critiqued because of this shortcoming which the author is aware. In addition, 
it is notable that John Sarno, the father of TMS, developed the concept of TMS by ob-
serving his patients instead of scientific studies though many of his theories about TMS 
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are scientifically validated and supported by later studies. However, it was seen important 
to include empirical observations made by TMS physicians that have not yet been proven 
right or wrong in clinical studies so that the correctness of these claims could be tested 
and evaluated in the future. Also, the purpose of this thesis was to gather together what is 
known about the syndrome so that scientific and more accurate studies about TMS could 
be done in the future. 
By now no profound research about the biological processes behind TMS symptoms has 
been made. There are mainly studies on observing patients’ recovery with mindbody 
treatment programs. Because of this the mechanisms for the TMS symptoms induction 
proposed in this thesis are mainly hypothetical and mostly based on the observed symp-
toms, successful treatment results and other observations. 
It is also notable that the field of study of psychosomatic disorders and TMS is large and 
it combines many fields such as psychology, medicine and biology. This thesis concen-
trates mainly on chronic pain because of a) the available scientific research in this area b) 
the symptoms and disorders which are considered to be TMS are not clearly agreed except 
for chronic pain. 
There are good treatment options for TMS that seem very promising compared to con-
ventional treatment for chronic pain. Correct diagnosis and awareness of TMS is crucial 
for patients’ recovery. For this reason, an already existing TMS diagnosis questionnaire 
was developed into an online questionnaire. 
One of the biggest problems with TMS treatment is the lack of educated TMS practition-
ers. Another problem with treatment and research is lacking awareness of mindbody dis-
orders. Hopefully this thesis can do some good in that area. 
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2. MINDBODY DISORDERS 
TMS connects many fields of science, especially biology and psychology. To understand 
the nature of chronic pain the mindbody connection needs to be understood. For simplic-
ity the most important aspects of the body and the mind related to TMS are presented 
separately in the next few chapters. Besides this division it is important to understand that 
TMS can be explained only by looking the human as a whole. 
2.1 Chronic pain 
Traditional definition of pain is that it is an unpleasant sensory and emotional experience 
that is associated with real or potential tissue damage. (E. Davey 2016; E. Haug et al. 
2009, p. 151) Chronic pain differs from acute pain and it may not involve any, or at least 
in modern imaging technique, detectable tissue damage or altered pathology. (E. Davey 
2016) 
Pain can be categorized by the duration of the pain. Acute pain is usually related to burns, 
trauma and other injuries and has lasted maximum six weeks. Sub-acute pain, related to 
severe burns, pulled muscles and some fractures, is pain that has lasted from six weeks to 
3 months. Pain that has lasted longer than that is categorized as chronic pain. (M. Lumley 
et al. 2011; D. Schechter 2014, p. 21) 
Pain can also be divided by the type of pain into nociceptive and neurogenic pain. Noci-
ceptive pain is usually related to acute injury and usually fades away when the affected 
body part heals. (E. Haug et al. 2009, p. 151) Neurogenic pain is pain related to injury or 
dysfunction of the nervous system. Neurogenic pain develops differently from nocicep-
tive pain and acute injury may not be involved. 
Sensory pain processing 
Pain itself is a feeling or perception of the sensation arising from a part of the body, no-
ciception is the sensory process that includes the signals that trigger the pain (M. Bear et 
al. 2006, p. 408). Human body contains specialized sensor cells called nociceptors that 
detect possible threats and inform the brain about the possible or existing injury. These 
sensory nerve fibers are branched as free nerve endings that are not surrounded by exter-
nal structures. The impulse rate in these nerve fibers is slow because they are demyelin-
ated, or the myelin sheath is inadequately developed. (M. Bear et al. 2006, p. 409; E. 
Haug et al. 2009, p. 152) 
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Usually these nerve fibers react to extreme temperatures, oxygen deprivation and to 
strong chemical or mechanical stimulation. Some of the nerve fibers are specified to cer-
tain types of stimulation. Tissue damage can directly activate these nerve fibers but also 
prostaglandins, histamine and bradykinin that is released from damaged tissue can indi-
rectly activate these neurons. As other sensory neurons adapt to stimulation the pain de-
tecting nerve fibers do not adapt – they work the opposite way and become more sensitive 
to stimulation. The purpose of this sensitization to pain called hyperalgesia is to prevent 
further tissue damage to already damaged tissue. (M. Bear et al. 2006, p. 408-410; E. 
Haug et al. 2009, p. 152) 
The somas of pain detecting nerve fibers are in the spinal ganglions of the dorsal horn of 
the spinal cord. There they form excitatory synapses with the nerves that transmit the 
nerve impulse to the brain. In the brain the axons of these cells end either to brain stem 
or thalamus and many have synapses with the reticular formation. From thalamus the pain 
signal is transmitted to cerebral cortex where the feeling of pain comes into conscious-
ness. (E. Haug et al. 2009, p. 152) 
According to situation the feeling of pain may vary even though the stimulus that causes 
pain is of the same magnitude. Other neurons can affect the synapses that transport the 
pain signal to the brain in the dorsal horn of the spinal cord. These inhibitory neurons 
release inhibitory neurotransmitters that prevent the pain signal passing forward to the 
neurons located in the spinal ganglions of the dorsal horn of the spinal cord that transmit 
the pain signal further to the brain. These inhibitory neurons release inhibitory neuro-
transmitter enkephalin that is an opiate. The effect of many opiates is related to the opiate 
receptors in the nerve cells related to pain signal transport in the dorsal horn of the spinal 
cord or in the brain. (E. Haug et al. 2009, p. 152-153) Even though nociceptor activation 
is important in the sensory pain processing it is notable (and possibly very important in 
chronic pain) that the nociceptor activation is not necessary or may be completely missing 
even in the presence of agonizing pain: the brain is capable of controlling the cognitive 
qualities of nociception (M. Bear et al. 2006, p. 8). 
Pain experience and processing 
Pain experience is created in the brain but cannot be connected into any specific part of 
the brain, it is merely a complex network of connected structures that are related to pain 
stimulus. (S. Boll et al. 2018) Pain experience can be divided into three components: 
sensory and affective component and the cognitive evaluation of the pain. The sensory 
component is involved in localizing the pain as well as in evaluating its quality and in-
tensity. The affective component is involved in evaluating the unpleasantness of the pain 
and the feelings and emotions related to the pain. (D. Price et al. 1987; H. Schubiner et 
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al. 2012, p. 27) The third component of pain includes the cognitive evaluation of the pain: 
the possible meaning and consequences of an injury or pain (M. Lumley et al. 2011). 
Neural systems related to the first two components are separate but parallel. The sensory 
component is related to lateral pain system. The axons of this system ascend laterally in 
the spinothalamic tract of the spinal cord, then synapse within lateral nuclei of the thala-
mus and finally continue to the primary somatosensory cortex. The affective component 
is related to medial pain system: the axons project medially within the spinothalamic tract 
of the spinal cord and brainstem, then synapse within medial thalamic nuclei and finally 
project to various brain regions such as cingulate cortex, amygdala, hypothalamus, peri-
aqueductal gray (PAG) and other parts of the limbic system. (M. Lumley et al. 2011) 
These components correlate much with each other, but there are some brain areas whose 
activation is more connected with affective and sensory components. Dorsal anterior cin-
gulate cortex (dACC) is shown to be more correlated with the affective component as 
well as anterior insula (AI). Lesions in the dACC or in the insula can alter the unpleas-
antness experience of the pain: the pain can still be felt but the pain does not bother the 
patient. Posterior insula (PI), primary and somatosensory cortices (S1 and S2) are more 
related to sensory processing. Similarly lesions in S1, S2 or PI have been observed to 
disrupt the sensory processing of the pain without altering the affective component. (N. 
Eisenberger 2015; M. Lumley et al. 2011) Neuroimaging studies support these findings. 
(R. Hofbauer et al. 2001; P. Rainville et al. 1997; T. Tölle et al. 1999) The affective, not 
the sensory component has been hypothesized to overlap with social pain. (N. Eisenberger 
2015) 
Neuropeptides can affect the experience of pain. The endogenous opiates (endorphins) 
and narcotics like opium, morphine, codeine and heroin can greatly affect the pain expe-
rience. Endorphins and endorphin receptors are concentrated into areas that are related to 
processing of nociceptive information. Analgesia can be produced when small amounts 
of endorphins or morphine are injected to PAG, the raphe nuclei or the dorsal horn of 
spinal cord. (M. Bear et al. 2006, p. 417-418) Lesions or morphine injections to rats amyg-
dala is related to suppressed emotional responses to pain (P. Nandigama et al. 2003). 
Other neuropeptides may affect the pain experience as well: i.e. the central oxytocin sys-
tem has an important neuromodulatory effect on emotion, stress and anxiety which 
greatly influence pain experience (S. Boll et al. 2018). 
Chronic pain 
Chronic pain means pain that has lasted 3 months or more (Kipu 2017) or that the disease 
that causes pain is continuing (P. Paakkari 2017). Chronic pain may be due to tissue dam-
age or a damage in the nervous system. Sometimes the type and source of the pain is 
impossible to recognize (P. Paakkari 2017) and when there is no detectable reason or 
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explanation for the pain it is called idiopathic or non-specific pain. This thesis concen-
trates on chronic pain that is primarily centralized: the pain is idiopathic or the physio-
logical explanations as a cause of chronic pain are questionable. This thesis does not con-
sider primarily peripheral pain that is nociceptive, neuropathic or inflammatory in nature 
like rheumatoid arthritis, sickle cell disease, inflammatory bowel disease or cancer related 
pain. (M. Lumley et al. 2019a) 
According to M. Racine (2018) chronic pain affects approximately 1 person out of 5 
worldwide (M. Racine 2018). 19 % of adults in Europe suffer from pain that has lasted 
more than 6 months, in Finland 35 % of adults have experienced pain that has lasted more 
than 3 months and 14 % of adult population suffers from daily chronic pain. (Kipu 2017) 
According to I. Rashbaum et al. (2003) this number is up to approximately 30 % in the 
economically developed countries. (I. Rashbaum et al. 2003) Chronic pain is also a major 
risk factor for suicide, and chronic pain patients are 2-3 times more likely to end up com-
mit suicide than people without chronic pain (M. Racine 2018).  According to a study 
performed in Northern Finland from 1988 to 2007 there was a 14.3 times higher risk for 
suicide among patients with hospital-treated musculoskeletal disorder compared to gen-
eral population (Löfman et al. 2011). 
Most of the pain is related to human musculoskeletal system. 75 % of adults aged over 
30 in Finland have experienced at least one back pain episode in their lifetime, 50 % have 
had more than 5 back pain episodes and 33 % have had back pain during the last month. 
Sciatica pain disturbs nearly 40 % of adults. Neuropathic pain affects 6-8 % of population. 
(Kipu 2017). Fibromyalgia sufferers make 2-5 % of population (Kipu 2017; A. Rosso 
2016).  
Pain and chronic pain are unfavorable and expensive for the society. In Finland 40 % of 
visits in the doctors’ office are due to pain. (Kipu 2017) It is estimated that about half of 
the outpatient medical visits is due to somatic symptoms and in many cases a physical 
reason for these symptoms and pain is not found. (A. Abbass et al. 2009) Chronic pain 
patients load the health care system a lot: from European adults 60 % of chronic pain 
patients have seen a doctor 2-9 times during last 6 months. In the USA about one third of 
adults is estimated to suffer from chronic pain (M. Lumley et al. 2019a). The main costs 
related to pain are undirect like sick leave and decreased ability to cope with daily tasks: 
back pain alone caused 2 million and fibromyalgia caused 79 400 sickness allowance 
days in 2013 in Finland. With arthritis the same number was 1 million. (Kipu 2017) Other 
adverse effects of chronic pain are disability, opioid dependence and in worse cases death 
(M. Lumley et al. 2019a; T. Ojala 2015, p. 56, 67). In addition, chronic pain patients more 
often have economic problems, worse mental health, poorer life quality and are limited 
in their physical activity. (M. Lumley et al. 2011; M. Lumley et al. 2019a; M. Racine 
2018) 
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Why does pain become chronic? 
It is believed that even though there are nerves sending signals from the body to the brain 
and nerves that send signals back to the body, the most important factor in chronic pain 
is the brain where the nerve signals from the body are processed. (H. Schubiner et al. 
2012, p. 3-4) 
Conventionally the amount of pain experienced is related to the magnitude and severity 
of the tissue damage. This is not the case with chronic pain. Psychological and social 
factors contribute to the development of chronic pain and it may not be related to tissue 
damage at all. (S. Meints et al. 2018) 
This thesis focuses on chronic pain that is not due to a physical trauma. However, it is 
notable that the onset of TMS pain might occur in a way that the person may presume 
that they have injured themselves, sometimes called as an acute attack (S. Ozanich 2014 
p. 19; I. Rashbaum et al. 2003; J. Sarno 1981; J. Sarno 1991; D. Schechter 2014, p. 18). 
During the development into chronic pain the acute pain becomes first sub-acute and then 
chronic. This process is called the chronification of pain. (D. Schechter 2014, p. 24) Dur-
ing this process of chronification there are neurobiological, psychological and social 
changes that occur and can maintain the pain (M. Lumley et al. 2011). According to H. 
Schubiner et al. (2012) the nerves become sensitized which means that the nerves are 
activated by lesser tissue activation than normal (H. Schubiner 2012, p. 26, 32). Chronic 
pain is much about learned nerve pathways but luckily these nerve pathways can also be 
unlearned. (H. Schubiner et al. 2012, p. 3-4) 
J. Hashmi et al. (2013) showed that during the chronification process of the pain the brain 
areas that process the pain change. In the chronification of pain the activity of acute pain 
processing brain regions diminishes and shifts more to emotion related-circuitry. (A. Ap-
karian et al. 2011; J. Hashmi et al. 2013) According to H. Schubiner et al. (2012) the 
nerve sensitization is behind the chronification process (H. Schubiner et al. 2012, p. 26). 
It is thought that chronic pain is closely related to neural changes, especially in the medial 
pain system. There are long-term changes in neurochemistry, morphology and gene-ex-
pression in the ACC related to persistent pain. (H. Cao et al. 2009; M. Lumley et al. 2011) 
The ACC functions as a ”neural alarm system”. From there the pain signals are sent fur-
ther to higher regions. One of them is the right ventral prefrontal cortex (RVPFC) that is 
believed to play a role in dampening the emotional distress that is caused by the pain. (N. 
Eisenberger et al. 2004) Also changes in the neurons projecting from the basolateral 
amygdala to the ventromedial hypothalamus are associated with persistent pain (M. Lum-
ley et al. 2011). S. Debyshire et al. (2004) notice that the pain experience is not necessarily 
dependent on the pathology of peripheral tissue: it is possible that the pain experience can 
originate exclusively within the patients mind or brain. (S. Debyshire et al. 2004) In fact 
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the psychosocial and social experiences are generated and organized in the brain in a way 
that greatly affects persistent pain (M. Lumley et al. 2011). 
If a so thought ”injury” or trauma does not heal in a proper time frame it is good to con-
sider whether psychological reasons are behind the onset and the prolonged duration of 
the pain. The patients’ anxiety and catastrophizing over the pain often leads the way into 
pain chronification. (D. Schechter 2014, p. 25) Injuries or “imagined” injuries are more 
likely to develop into chronic pain if the life situation is stressful (H. Schubiner et al. 
2012, p. 26). I. Rashbaum et al. (2003) refer to studies that propose strong correlation 
between psychological factors and stressors in life and chronic back pain and forearm 
pain (repetitive strain injury, RSI) (I. Rashbaum et al. 2003). Also, low back pain seems 
to be much better predicted by psychosocial variables than structural variables (E. Carra-
gee et al. 2005). J. Katz et al. (1995) note that patients with low back pain that has con-
tinued more than a month should be evaluated for possible psychological factors that pre-
vent recovery. (J. Katz et al. 1995) 
Mood disorders and chronic pain 
The psychosocial model shifts the focus from the pathophysiology into the patients psy-
chological, emotional and cognitive state and into learned and conditioned behavior in 
nociception and one’s pain experience. (S. Meints et al. 2018) The commonly observed 
psychological factors among patients with chronic pain are usually depression, anxiety, 
emotional distress, some negative emotions, thoughts and behavior (S. Meints et al. 2018; 
T. Ojala 2015). There is a clear bidirectional link between persistent pain and mood dis-
orders: patients who suffer from depressive and anxiety disorders have 2- to 3-fold in-
crease in their distressing somatic symptoms (A. Abbass et al. 2009; S. Meints et al. 
2018). For example, when predicting whether acute pain will transit into chronic pain 
depression, distress and anxiety are the most robust psychosocial variables. There are 
studies supporting that psychological dysfunction increases the risk of chronic pain such 
as musculoskeletal pain and functional pain disorders. Also, persistent chronic pain con-
dition increases the probability for mood disorders (S. Meints et al. 2018). Chronic pain 
can cause depression and depression can also heighten pain. The connection between pain 
and depression is noticed in the medical treatment of chronic pain: chronic pain can be 
alleviated by small doses of tricyclic antidepressants. Some drugs that work on serotonin 
and norepinephrine and also venlafaxine that are mood regulating neurotransmitters can 
alleviate chronic pain. (A. Abbass et al. 2009; B. Vastag 2003)  
The amount of postsurgical pain, analgesic use, disability and impairment is also associ-
ated with the amount of pre-surgical emotional distress. (Jackson et al. 2016) L. Carroll 
et al. (2004) studied if depression is a risk factor for neck and back pain. They discovered 
that depression is a strong and independent predictor for the onset of a troublesome neck 
and low back pain. According to Parker et al. (2015) the functional outcome of the lumbar 
fusion for patients with degenerative spondylolisthesis was strongly dependent on the 
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extent of preoperative depression and the depression was also an independent predictor 
of time to return to work. The study also concluded that great depression will delay or 
completely prohibit patients’ ability to return to work after transforaminal lumbar inter-
body fusion. (Parker et al. 2015)  
Correlation of symptom intensity and pathology 
J. Sarno (2007, p. 137) concludes that in most cases the structural abnormalities cannot 
be the true cause of symptoms because there is no clear correlation between the structural 
aberrations and the location of the pain or muscle weakness. (J. Sarno 2007, p. 137; 
Schechter et al. 2007). Findings in spinal imaging studies suggest that the spinal abnor-
malities like scoliosis, bulging disc and degenerative disc disease are equally prevalent in 
people with no back pain and back pain patients. (M. Jensen et al. 1994; R. Savage et al. 
1997) MRI findings of the spine are not predictive when assessing the risk to develop 
back pain or the duration of it (D. Borenstein et al. 2001). Back pain correlates more 
accurately with psychosocial factors than with structural abnormalities (A. Burton et al. 
1995; C. Dionne 2005; E. Hurwitz et al. 2003; I. Rashbaum et al. 2003; J. Sarno 1991) 
and the correlation is weak between the symptoms and imaging results (I. Rashbaum et 
al. 2003; J. Sarno 1991). According to J. Bedson et al. (2008) the imaging results observed 
on x-rays that show osteoarthritis of the knee do not adequately correlate with the exist-
ence of pain and disability (J. Bedson et al. 2008). Another study by N. Boos et al. (1995) 
questions the accuracy of MRI findings in diagnosing the causes of pain. They compared 
patients who had pain related to disc herniations with asymptomatic volunteers. Interest-
ingly the MRI revealed that 76% of the asymptomatic volunteers had disc herniations as 
well. (N. Boos et al. 1995) These findings suggest that the findings done with current 
imaging techniques, even though many times helpful, may not be understood well 
enough: a physical change, detected by the imaging, that is actually a part of the normal 
aging process can be misinterpreted as a cause of the pain (J. Sarno 1991). 
It has been evaluated by White et al. (1982) that 85% of back pain is idiopathic and D. 
Schechter et al. (2005) present more arguments supporting this view: 
• psychosocial factors correlate with the incidences of lower back pain better than 
structural problems discovered by imaging diagnostics 
• the most common structural diagnoses for back pain (i.e. minor curvatures, herni-
ations and disc degeneration) are equally prevalent in the general population as 
among back pain patients 
• pain moves many times from one place to another which is atypical and inexpli-
cable for structurally caused pain 
• back pain incidences peak in midlife and is more rarely prevalent among the chil-
dren, young adults and elder people and back pain also does not get progressively 
worse with age 
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• there are less back pain incidences in underdeveloped countries even though in 
those countries hard labor and risk for serious back injuries is higher than in de-
veloped countries (D. Schechter et al. 2005) 
Conventional treatment of chronic pain 
Conventional treatment for chronic pain includes medication, physical therapy, ultra-
sound, nerve blocks, acupuncture, transcutaneous electric nerve stimulation, trigger point 
injections and surgery (J. Sarno 1991). Conventional treatment is not the main focus of 
this thesis, but it is shortly discussed here so that the reader can get an overview of current 
methods and their limitations compared to TMS treatment. 
Pain medication is often effective in acute pain situations but is rarely a successful way 
to treat chronic pain. Chronic pain is most commonly treated by: 
• non-steroidal anti-inflammatory drugs (NSAIDs) i.e. ibuprofen, aspirin, diclo-
fenac and indomethacin 
• opioids, i.e. morphine, codeine, fentanyl and heroine 
• antidepressants, i.e. trazodone, imipramine, doxepin, nortriptyline and amitripty-
line 
• sedatives/tranquillizers/relaxants, i.e. orphenadrine, diazepam, cyclobenzaprine 
and chlormezanone  
Even though antidepressants and epilepsy drugs have been found to be effective in the 
treatment of chronic pain even the most powerful drugs can eliminate only up to 35 % of 
the pain for half of the patients. (T. Ojala 2018, p. 32-33) 
Physiotherapy aims to help the chronic pain patient. There are different kind of physio-
therapy interventions that include active involvement of the patient like exercise therapy. 
This kind of therapy is supposed to help the patient to function in daily life and prevent 
the adverse effects of chronic pain (like immobility and restrictions in movements). Some 
more passive forms of therapy include thermic treatments (heat or cold), mechanical treat-
ments (i.e. massage), traction and electro therapy but the effectiveness of these interven-
tions are not clear. (T. Ojala 2018, p. 34-38) 
Pain management programs (PMPs) are based on psychological interventions (A. Burger 
et al. 2016; E. Davey 2016). However, the goal of these programs is pain management 
not complete cure as it is with TMS treatment approach. PMPs include for example group 
and individual psychotherapy and work on acceptance and commitment therapy (ACT) 
that includes acceptance, defusion, present-focused attention, values, self as an observer 
and committed actions (E. Davey 2016). Cognitive-Behavioral Therapy (CBT) that is also 
a part of PMPs and it approaches chronic pain as a chronic health condition that can be 
managed by changing behavior, emotions and cognitions related to pain (M. Lumley et 
al. 2019a; T. Ojala 2018, p. 38-39). Even though CBT and ACT have been observed to 
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be effective in treatment of chronic pain the magnitude of the improvement in pain, disa-
bility and mood is often rather modest. CBT and ACT can be good options for patients’ 
whose chronic pain is peripheral but for centralized chronic pain that is caused by the 
brain the TMS treatment model can be much more effective and possibly eliminate the 
pain completely. (M. Lumley et al. 2019a). 
According to S. Meints et al. (2018) the treatment of chronic pain should include psycho-
social and behavior factors in addition to the traditional biomechanical model (S. Meints 
et al. 2018). Indeed, the treatment should include a multi-professional team with doctors, 
physiotherapists and psychologists. The patient would work together actively with this 
team and the treatment should concentrate on treating the patient not only the pain. (Main-
stream assumption is that chronic pain cannot be cured but the patient can learn to live 
with it.) Unfortunately, the involvement of a multi-professional team for the treatment of 
a chronic pain patient is rare. Also, a “ping-pong game”, where the patients’ treatment is 
diffused between various clinics and no professionals take profound responsibility of the 
treatment of a chronic pain patient, is not uncommon. (T. Ojala 2015) 
More information about the conventional treatment of chronic pain patients can be found 
in T. Ojala 2015 and T. Ojala 2018. 
Complementary and alternative medicine 
While the conventional treatments for chronic pain are many times unsuccessful, and 
many have possible adverse effects, some patients seek help from other options like al-
ternative medicine (M. Lumley et al. 2019a; T. Ojala 2015; I. Rashbaum et al. 2003). It 
is estimated that 25 % - 33 % of patients in primary care have medically unexplained 
symptoms, bodily distress syndrome or chronic functional syndromes (D. Clarke 2016). 
When conventional treatment fails to eliminate, relieve or even explain the pain the pa-
tient may seek relieve from outside of conventional medicine (P. Barnes et al. 2004; E. 
Rosenberg et al. 2008), even though there is no scientific guarantee that alternative med-
icine is going to help the patient (A. Furlan et al. 2010; S. Rubinstein et al. 2010). Com-
plementary and alternative medicine or therapies (CAM) usually refer to treatments and 
healthcare practices that are not widely used or taught in hospitals and medical schools 
(J. Deutsch et al. 2008, p. 1). However, many patients seek for these CAMs instead of 
relying on conventional medicine (S. Ozanich 2014, p. 161). CAMs are different medical 
and health care systems, practices and products that are not (at least currently) considered 
as conventional medicine that is usually practiced by medical doctors or other health care 
professionals such as nurses, physiotherapists and psychologists. The difference between 
alternative and complementary therapies is that alternative therapies are still provided by 
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the traditional health care centers, but complementary therapies are out of their field. (J. 
Deutsch et al. 2008, p. 1-2). 
CAM therapies can be divided into four different categories: mindbody therapies, biolog-
ically based therapies, energy therapies and body-based therapies. (J. Deutsch et al. 2008, 
p. 3) These treatment forms usually approach human as a whole and values the mindbody 
connection, acknowledges the role of emotions and persons own power for healing. More 
information about CAM therapies can be found in J. Deutsch et al. 2008. 
2.2 PNI system, stress, biochemical network and pain 
Because in mindbody disorders the human is treated as a whole it is important to under-
stand the relationships between different systems in the body. Everything in human body 
is connected. Traditionally science just tends to treat different parts of the body separately 
and divide it into nervous system, brains, immune organs, immune cells and endocrine 
glands, when in fact all these parts of the body are connected and cannot be examined 
separately without losing some value. The biological and physical components are insep-
arable from each other – they do not work independently. In fact, they could be considered 
as parts of the same system, psychoneuroimmunoendocrine (PNI) system. The science 
that combines immunology, endocrinology, psychology and neuroscience and studies the 
connections between psychological, endocrine, neurological and immune systems is 
called psychoneuroimmunology. Because the field is relatively new sometimes the term 
psychoneuroimmunoendocrinology is used as well. (J. Deutsch et al. 2008, p. 88, G. Mate 
2003; C. Pert 2003) 
The PNI system is responsible for development, survival and reproduction of an organ-
ism. Because the components of the PNI system are interconnected it can recognize po-
tential threats from within or without. It also enables suitable responses to these threats 
in the form of behavior and biochemical changes coordinated to maximize safety at min-
imal cost. (G. Mate 2003; F. McMillan 1999) 
Conceptually the endocrine and nervous system resemble each other a lot. The released 
peptides from brain and endocrine glands are acting in far distant from the origin which 
can be described as” action at a distance” just like the nervous system has an origin of a 
signal and the effect of the signal in other location.  Also, immune system can be consid-
ered as a part of this network between nervous system and endocrine system. (C. Pert 
2003, p. 181) 
Endocrine system 
Let’s first study endocrine, immune and neural systems separately. The endocrine system 
produces hormones and hormonally active substances that usually enter the circulatory 
system for transportation to target organs (so no excretory ducts are present). Endocrine 
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system is composed of endocrine glands and organs containing hormone secreting cells. 
The major endocrine glands are hypothalamus, pituitary gland, pineal gland, thyroid 
gland, adrenal glands, placenta, ovaries (female) and testes (male). In major endocrine 
glands the hormone secreting cells are the major cell type. Other organs that contain hor-
mone secreting cells are thymus, lungs, heart, liver, stomach, pancreas, kidney, small in-
testine, adipose tissue, skin, seminal vesicles (male) and prostate (male) and they are part 
of the neuroendocrine system. There are more than 100 hormones and hormonally active 
substances that are either: 1) peptides, 2) amino acids and arachidonic acid analogs 3) 
steroids. (M. Ross et al. 2016, p. 742-789) 
Nervous system 
The nervous system has two main parts: central nervous system (CNS) and peripheral 
nervous system (PNS). CNS consist of brain and the spinal cord, PNS includes the nerves 
located outside CNS that still are connected to CNS (for example sensory nerve fibers, 
somatic nerve fibers and nerve fibers in autonomic nervous system). (Hanschel et al. 
2009, p. 271; Haugh et al. 2009, p. 102) 
 
Nerve cells are responsible of the electric impulse transmission. Nerve cells contain a cell 
body, dendrites that bring signals from other cells to the cell body and axons that transmit 
signals forward, for example to muscles or organs. (Hanschel et al. 2009, p. 271-292; E. 
Haugh et al. 2009, p. 103-104) 
 
Part of the nervous system that functions without the voluntary control is called the auto-
nomic nervous system (ANS). ANS can be further divided into parasympathetic nervous 
system (PSNS) and sympathetic nervous system (SNS). PSNS is mostly responsible for 
“rest and repair” functions and SNS kicks in in the “fight or flight” situations where the 
body is in stress and increased physical performance is required. (E. Haugh et al. 2009, 
p. 134) 
Immune system 
The main function of the immune system is to protect an organism from disease. An ad-
equately functioning immune system must be able to detect foreign tissue, pathogens and 
defected cells from healthy cells and tissues. The immune system consists of various pro-
cesses and biological structures. The main parts of immune system are considered to be 
the spleen, the lymph nodes, the bone marrow and a variety of white blood cells (some of 
which circulate in the blood and some of which reside in special tissues. (E. Haug et al. 
2009, p. 323-338; C. Pert 2003, p. 181) The immune system utilizes peptide-based mes-
sengers to communicate with brain and the nervous system (C. Pert 2003, p. 172). Dys-
function of the immune system can lead to cancer, autoimmune diseases or other inflam-
matory diseases and allergies. 
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Stress response 
Stress is an important factor in the origin of many illnesses, including chronic pain and 
TMS. Thus, it is important to consider one of the most important endocrine glands, hy-
pothalamus and the pituitary gland in more detail. The hypothalamus secretes many reg-
ulatory hormones that control the hormone secretion of the pituitary gland. 
In a stress response the body utilizes two systems to prepare the body for either fight or 
flight. These systems are the hypothalamic-pituitary-adrenal axis (HPA-axis) and sympa-
thetic-adrenal-medullary (SAM) axis. (J. Deutsch et al. 2008, p. 87) 
As body’s immune system gets alarmed by pathogens or physical trauma, the HPA-axis 
activation is to protect us from external threats by creating emotions. For example, if a 
friendly person approaches you, you will most probably greet and hug him, but if a 
stranger would approach you the same way the limbic system is activated, and emotions 
of fear and uncertainty are created to get the person away from this possibly threatening 
situation. In a stressful situation the hypothalamus excretes corticotrophin-releasing hor-
mone (CRH) that in turn travels to pituitary gland that secretes adrenocorticotropic hor-
mone (ACTH). ACTH then travels through circulation to the adrenal cortex where corti-
sol is released. Cortisol is a stress hormone and it utilizes the body’s energy storages, 
directs blood flow from the viscera to muscles and brains and increases body’s sensitivity 
to other stress hormones. In a stress response the sympathetic nervous system is also ac-
tivated. The autonomic nerves activate the adrenal medulla cells to release epinephrine 
and also other stress hormones and peptide levels rise such as norepinephrine, renin, cal-
citonin, thyroxine, substance P, neuropeptide Y, insulin and parathyroid hormone. (J. 
Deutsch et al. 2008, p. 87) 
In a fight or flight situation this stress response and activation of sympathetic nervous 
system is crucial for survival. However, the problems arise in long term chronic stress 
situations because the system is designed only to function for a short period of time. Cells 
require also a state of growth which is not possible simultaneously with a stress response. 
In a modern society people live in a more stressful world than before: possible stresses 
are present everywhere and human is not adapted to this stressful environment. (J. 
Deutsch et al.  2008, p. 87, B. Lipton 2015, S. Ozanich 2014; H. Schubiner et al. 2012, p. 
21) People are also being predisposed to fear many things (nocebo, see more p. 67) (S. 
Ozanich 2014) which affects the feeling of certainty and safety in people’s lives. There is 
a positive correlation between economic stress and physical pain and decrease in pain 
tolerance as well as the usage of pain medication (E. Chou et al. 2016). Chronic stress 
increases the cortisol (ANS hormone) production and abnormalities in cortisol production 
is related to increased risk of chronic pain (H. Schubiner et al. 2012, p. 25). To return the 
mindbody into a calmer homeostatic state, reactivation of the parasympathetic nervous 
system is needed (J. Deutsch et al. 2008, p. 87, S. Ozanich 2014, p. 41-42). 
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The stressful situations that trigger and contribute to the development of chronic pain do 
not need to be current events. Childhood stressful events like emotional, physical or sex-
ual abuse increases the risk for chronic pain in adulthood. (H. Schubiner et al. 2012, p. 
25) The childhood emotional experiences and the degree of anxiety, stressful life events 
and abuse probably correlate with the pain responding later in life (M. Lumley et al. 
2011). 
Limbic system, physical and social pain overlap 
Limbic system consists of four basic structures that are thalamus, amygdala, hypothala-
mus and hippocampus. Limbic system is important in emotional processing. Especially 
amygdala is thought to be important in TMS: its activation is usually correlated with 
emotions like fear, anxiety and anger and it is responsible for emotional processing and 
expression.  
Detecting both, physical threats and social threats (i.e. separation), that would be harmful 
is essential to survival. There is evidence suggesting that social pain, pain experience 
related to social relationships, social exclusion and loss, and physical pain may share 
some neural circuitry and neurobiological substrates. (N. Eisenberger et al. 2004; N. Ei-
senberger et al. 2007; N. Eisenberger 2015; B. Vastag 2003) A study performed by E. 
Kross et al. (2011) where brain scans were taken from young adults showed activation of 
the brain areas related to physical injury (mild pain) when experiencing emotional injury 
(showing a picture of ex-lover) (E. Kross et al. 2011). 
S. Bantick et al. (2002) showed that when study subjects were distracted during painful 
stimulation there is increase activity in areas associated with affective division of ACC 
and orbitofrontal regions, when at the same time thalamus, insula and the cognitive divi-
sion of ACC that are part of the pain matrix showed reduced activation - distraction led 
to reduced pain perception. (S. Bantick et al. 2002) 
Anterior cingulate cortex (ACC) and especially the dorsal subdivision of ACC (dACC) 
are thought to be involved in the affectively distressing components of physical and social 
pain. (N. Eisenberger et al. 2004; N. Eisenberger 2015) An example of the activation of 
ACC is when the patients’ doctor does not have an answer why the patient has pain: the 
patient gets worried and frustrated and these emotional reactions activate ACC. ACC ac-
tivation is also connected to increased pain and turning off the dorsolateral prefrontal 
cortex (DLPFC) that usually decreases the pain. (H. Schubiner et al. 2012, p. 24) 
Opioid system is known to be involved in pain processing. There is evidence suggesting 
that opioid system may have been co-opted to facilitate social bonding processes: the 
social bonding may alter the endogenous opioid activity. Pleasant feelings and connection 
are related to increases in endogenous opioids and reduction in endogenous opioids is 
related to social separation. (Panksepp et al. 1978; N. Eisenberger 2015) 
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If this overlap of the social and physical pain suggested exists and relies on the same 
neural substrates, it could mean that people who are more sensitive to one kind of pain 
are also more sensitive to other kind of pain (N. Eiseberger 2015). There is evidence that 
people who are more sensitive to social pain report more psychosomatic symptoms (A. 
Ehnvall et al. 2009; P. Ciechanowski et al. 2002) and pain and chronic pain patients are 
more sensitive to social pain (G. Asmundson et al. 1996). Another consequence of this 
overlap would be that factors that influence the sensitivity to social or physical pain then 
cause a parallel effect on the other type of pain (N. Eiseberger 2015). 
Emotions and neuropeptides 
It has been suggested that peptides and other informational substances are the biochemi-
cals responsible for emotion (C. Pert et al. 1985; C. Pert 2003, p. 141). Peptides and neu-
ropeptides are in essential role in regulating emotions, mood, pain and pleasure. For ex-
ample, endorphins produce opioid kind of pleasure response. Besides the name of neuro-
peptides these chemicals and their receptors can be found throughout the PNI system: 
they are present in nervous, endocrine and immune systems as well, so all over the body 
and affect all the systems they are in contact with (J. Deutsch et al. 2008, p. 88; F. McMil-
lan 1999; C. Pert et al. 1985). These systems communicate constantly via hormones, neu-
rotransmitters, cytokines and neurotransmitters. For example, corticotropin releasing hor-
mone (CRH) coordinates body’s response to stress, such as physiological and behavioral 
changes and insulin like growth factor (IGF-1) has been reported in high levels to be 
correlated with incidences of cancer and depression. Melatonin might also play a role in 
cancer and depression. (J. Deutsch et al. 2008, p. 88) It is possible that the malfunctioning 
of the descending serotonin and noradrenergic pathways are responsible for pain experi-
ence and processing (B. Vastag 2003). In fibromyalgia patients several neuroendocrine 
axes that coordinate the co-operation of brain and the body have been observed to be 
dysfunctional (L. Crofford 1998). Certain cytokines that are related to chronic stress af-
fect the cells and nerve endings in a way that they are more sensitive to pain: chronic 
stress increases the sensitivity to pain in the brain, spinal cord and nerves (H. Schubiner 
et al. 2012, p. 24). 
2.3 Psychology of mindbody disorders 
Tension Myoneural Syndrome (TMS) is a syndrome that was first discussed to be respon-
sible for back pain and other unexplained chronic pain conditions (J. Sarno 1998). Several 
different terms have been used in the literature: 
• Tension Myoneural Syndrome 
• Tension Myositis Syndrome  
• The Mindbody Syndrome (MBS) (S. Ozanich 2014, p. 7; D. Schechter 
2014, p. 5) 
• Tensionalgia 
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• Psychogenic Neural Pain Syndrome (PNPS) (S. Ozanich 2014, p. 7) 
• Tension Psychoneural Syndrome (TPS) (S. Ozanich 2014, p. 7) 
• Distraction Pain Syndrome (DPS) 
• Psychophysiological Pain Disorder (PPD) (D. Schechter 2014, p. 5) 
Most commonly used terms in the literature are Tension Myoneural Syndrome, Tension 
Myositis Syndrome, Distraction Pain Syndrome, Psychophysiological Pain Disorder or 
The Mindbody Syndrome. Tension means the anger that is buried into the body, myoneu-
ral includes muscles and nerves and syndrome means a collection of symptoms (S. Oza-
nich 2014, p. 1). The name of the syndrome has been changed and modified many times 
because of the increased knowledge about this syndrome so that the name would describe 
the syndrome more accurately and precisely. 
According to J. Sarno (1998) the disorders that can be included to be TMS are not ill-
nesses or diseases – they are brain induced symptomatic responses of the body for a psy-
chological purpose. There are many possible sources of stress and pressure in life when 
living in the modern society. When people are consciously trying to make their best in 
this life it simultaneously creates unconscious stress due to internal responses that people 
are unaware of. (J. Sarno 1998, p. 1-8) The emotional brain is still primitive and cannot 
distinguish between a real physical threat and a threatening emotion (D. Schechter 2014, 
p. 48-49) and what is important in understanding TMS is that sensory input can have 
emotional effects in the brain even when the stimuli does not reach conscious awareness 
(M. Bear et al. 2006, p. 567). At some point the stress might build up and instead of 
acknowledging the unconscious events going on and letting the conscious mind to make 
decisions the unconscious mind takes control and one develops physical symptoms. The 
manifestations of these symptoms are called TMS. (J. Sarno 1998, p. 1-8; D. Schechter 
2014, p. 49) 
Who gets TMS? 
TMS can strike at any point of life, but most commonly it is found in people between 20-
30 and 40-60 (J. Sarno 1981; J. Sarno 1998, p. 1-8). In the age of twenty and thirty there 
are a lot of possible sources of stress such as:  
• what one really wants to do in life 
• studying and getting a degree or qualification 
• career 
• to have family or not 
• money problems 
• pressures from marriage 
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In forties, fifties or sixties typical triggers of TMS are: 
• experiencing a loss of purpose and importance 
• wondering if life has been fulfilling 
• marriage 
• parents may need to be taken care of  
• children leaving home 
• not having any children 
• retirement 
These and other events can create a lot of internal anger that can lead to TMS. (J. Sarno 
1998, p. 1-8) 
According to H. Schubiner et al. (2012) TMS is more common among women. This ob-
servation is also supported by the fact that women are ten times more susceptible than 
men to develop fibromyalgia (A. Rosso 2016) that is considered as a severe form of TMS 
(I. Rashbaum et al. 2003). Irritable bowel syndrome (IBS), that can also be a manifesta-
tion of TMS, is two times more common among women than men (Duodecim 2018).  
There are many possible reasons for why women are more susceptible to TMS. Women’s 
social role is more often to take care of other peoples’ needs before their own and behave 
deferentially. Women more often end up in situations where they take care of children or 
other family member or aging parents and grandparents. Abuse is also a notable risk fac-
tor for TMS and women are more susceptible to abuse than men. In work women are 
more often in the positions that are subservient. In the modern society women are also 
expected to be sexy and beautiful but also manage family, children and home at the same 
time. Generally, women are less likely to assert themselves and they are much more likely 
conscientious and agreeable wanting to please other people and they are more likely to 
worry than men. (H. Schubiner et al. 2012, p. 47) All of these aspects create an oppor-
tunity to building up a large reservoir of internal anger that can manifest itself as TMS. 
When this anger is not acknowledged and safely released it creates physical symptoms. 
(J. Sarno 1998, p. 1-8) The ambivalence over emotional expression has been observed to 
be positively correlated with pain and anger in patients with low back pain (J. Carson et 
al. 2007) and the neural circuits that process pain and regulate anger are overlapping (S. 
Bruehl et al. 2009). Somatization patients commonly block and inhibit emotions like an-
ger (A. Abbass 2005). For example, S. Bigos et al. (1991) studied the risk factors for 
aircraft employees to develop back pain at work. They reported a possibility that there 
might be psychological factors behind back pain. The work perception and certain psy-
chosocial responses were studied and those employers that reported that they hardly ever 
enjoyed their job were 2,5 times more likely to report a back injury. (S. Bigos et al. 1991) 
According to TMS theory the increased probability for back pain among employers that 
did not enjoy their job could be due to the internal repressed anger related to work. This 
is in line with the findings by J. Christensen et al. (2012): back pain severity is robustly 
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predicted by decision control, empowering leadership and fair leadership at work than by 
physical workload (J. Christensen et al. 2012). 
The role of the unconscious mind and repressed emotions 
All people are under some type of pressure and everyone reacts to those pressures con-
sciously but also unconsciously. This unconscious reaction is out of one’s control. If the 
unconscious interprets the feelings too frightening or threatening the brain induces phys-
ical symptoms to prevent these feelings to come into consciousness: TMS response to 
those feelings is established. It is important to notice that these physical manifestations 
are not signs of mental or emotional illnesses. The cause of these physical symptoms is 
often misinterpreted in the traditional medical view of the human body as only a mechan-
ical machine. (J. Sarno 1998 p. 8) 
The concept of conscious and unconscious mind and repressed emotions was first discov-
ered by Sigmund Freud. It has been estimated that about 95 % of thoughts, feelings, mem-
ories and emotions reside in the subconscious. Also, it has been estimated by the number 
of receptor cells in each sense organs and the nerves that go to brain from these cells that 
the brain receives about eleven million pieces of information in a second. By observing 
how quickly people can read, recognize smells and detect flashes of light it has been 
estimated that about 40 pieces of information can be consciously processed per second. 
So, from these eleven million pieces of information that the human brain can process in 
a second only forty pieces come to the conscious processing. (T. Wilson 2002, p. 6, 24; 
H. Schubiner et al. 2012, p. 38). Repression is the precondition for the construction of 
neurotic symptoms and can happen without notification by the ego. Every mental process 
starts from the unconscious and if allowed it will reach consciousness. Symptoms are a 
substitute for something that is held back by repression. (S. Freud 1981, p. 335- 339) 
Psychological defenses are developed to protect the person in overwhelming situations 
such as abuse or another traumatic event. However, the long-term suppression and repres-
sion of emotions has substantial effects on health (S. Mann 2000) and the unresolved 
emotional issues are considered to be an important factor in development of somatic 
symptom disorders and physical illnesses (A. Abbass et al. 2009). 
J. Sarno (1998) postulates that psychogenic physical disorders – disorders that are caused 
by emotions – are developed because of the existence of undesirable or frightening re-
pressed feelings. In this theory it is important to examine Freuds three components of the 
mind that are ego, superego and id (Table 1). (J. Sarno 1998, p. 8-9; M. Sopher 2003, p. 
19-20) 
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Table 1. Main characteristics of id, ego and superego (S. Ozanich 2014, p. 29, used 
with permission). 
 ID 
The Child 
EGO 
The Adult, The repressing 
referee. 
SUPEREGO 
The Moral Parent 
Operates on The pleasure principle. The reality principle. The moral and values princi-
ple, solely to repress Id. 
Awareness Only in the uncon-
scious. 
Mainly in the conscious, but 
also at the unconscious. 
Mainly in the conscious, but 
also at the unconscious. 
Motto I want pleasure. I will use what others want, 
to get what I want. 
I will do what my parents, 
family, friends, and society 
want. 
Develops At birth. All babies are 
Ids. First aspect of the 
psyche to develop. 
In the first few years of life. Develops last, 5 years old or 
late preschool. 
Function Does what it wants. Does what is necessary to 
survive. 
Does solely what others 
want. 
 
The most primitive and basic needs of a human being are driven by id. Such needs are for 
example thirst, hunger, sex, anger and the avoidance of pain. Id can be considered as this 
selfish child that never grew up or matured and it never will, and this child is pleasure-
oriented, entirely self-involved, dependent, irresponsible and often illogical and irra-
tional. This child is perpetually angry. The id is immutable and always present with its 
aggressive impulses and instincts. Id plays a critical role in our daily lives but it operates 
in the unconscious – the thoughts of the id may be very disturbing and uncomfortable for 
one’s daily life. Superego is the ”moral parent” that does what other people want. Ego 
could be described as the adult that is trying to balance between ids and superegos desires. 
According to Freud the personality of a person is a combination of id, ego, superego and 
outer world. (S. Ozanich 2014, p. 28; Rashbaum et al. 2003; J. Sarno 1998, p. 10; H. 
Schubiner et al. 2012, p. 46-47; M. Sopher 2003, p. 19-20) 
Heinz Kohut (1978) postulates the existence of a self that develops during the first months 
of a new born child. In his opinion narcissism is normal and healthy if it develops properly 
and narcissism characterizes a more or less cohesive self. This narcistic character devel-
ops from primitive to fully mature and is never given up and is actually healthy and is 
developed into mature forms of self-esteem when given a good environment. (H. Kohut 
1978) 
However, Kohut postulated a term of narcistic rage that is accumulated permanent rage 
from childhood in people with personality disorders. This narcistic rage is born in infancy 
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or in childhood by an emotional trauma. (H. Kohut 1978). J. Sarnos (1998) theory is that 
this narcistic rage might be present in all people and when the pressures are put great 
enough on this inherently narcistic self it creates anger-rage that would seem to be re-
sponsible for mindbody disorders. (J. Sarno 1998, p. 11) 
For the therapeutic process usually required for healing from TMS the subconscious mind 
plays a critical role. The subconscious mind is the realm of perception, cognition, reason, 
judgement, language, creativity and physical and instrumental skill. Because learning 
takes place in the subconscious the learning process required for healing also happens 
through the subconscious mind. (J. Sarno 1998, p. 15) 
Neurotic symptoms and unconscious are closely related. Behind the symptoms there are 
unconscious processes that make sense for the symptoms to exist. Neurotic symptoms are 
never constructed from conscious processes: the symptoms must disappear when the un-
conscious processes concerned become conscious. The construction of a symptom is ac-
tually a substitute to something that never happened: some mental processes that would 
normally happen did not take place and consciousness did not reach information of them. 
Because of this the mental processes remained unconscious and the symptoms emerged. 
Reversing this action and bringing the unconscious thoughts to consciousness by therapy 
can end the neurotic symptoms. (S. Freud 1981, p. 320-321) The theory behind the in-
duction of TMS symptoms is very similar to this of neurotic symptoms (J. Sarno 1991; 
1999). 
In TMS it is the unconscious internal anger that creates the physical symptoms. (J. 
Sarno 1998) Suppression of anger and ambivalence over emotional expression (desire to 
express the emotions but fearing the consequences if doing so) are observed to correlate 
with conditions like fibromyalgia, low back pain and gastrointestinal cancer (M. Lumley 
et al. 2011). 
J. Sarno (1998) names three possible sources of rage in the unconscious mind. They are: 
1. Rage that might be born in infancy or childhood and has never dissipated 
2. Rage that is a result from self-imposed pressure (for example in driven, perfec-
tionistic or goodist people) 
3. Rage that is a reaction to the pressures experienced in everyday life (J. Sarno 1998, 
p. 11) 
The accumulation of anger is explained by J. Sarno (1999) by emblematizing it to a bank 
account. Like money anger is generated through the persons’ whole life since childhood 
and deposited into this bank account. If there is no withdrawal of this anger from the bank 
account, it reaches a critical level and anger becomes rage that is in danger to erupt into 
consciousness. (J. Sarno 1998, p. 11-12) Other feelings that the pain may be a distraction 
for are frightening and threatening emotions. To prevent these emotions to rise into con-
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sciousness when the repression of these feelings is in danger to fail the brain creates phys-
ical symptoms to distract the attention to prevent this violent emotional explosion of these 
emotions. (I. Rashbaum et al. 2003; J. Sarno 1998, p. 11-12) 
Childhood traumatic events 
According to Freud, traumatic experiences in childhood or as an infant can lead to neu-
rosis (S. Freud 1981, p. 313-317). He suggested the existence of unconscious mental pro-
cesses (S. Freud 1981, p. 317-318) which the scientific community has largely accepted. 
The patient is aware of neurotic or obsessive actions that are performed but the reasons 
for these actions remain unconscious (unless they have been made conscious to the patient 
by analysis). 
Childhood traumatic events (such as physical, emotional or sexual abuse, violation, pa-
rental loss or divorce) can affect mood and behavior even tens of years later in life. Also, 
the relationship between other health problems related to childhood trauma has been re-
ported, such as correlation of irritable bowel syndrome with childhood sexual abuse. (S. 
Mann 2000) Childhood adversities and stress are also related to an increased risk of mi-
graines and headaches (M. Sumanen et al. 2007; R. Anda et al. 2010), IBS (E. Mayer et 
al. 2001), fibromyalgia (K. Imbierowicz et al. 2003; B. Van Houdenhove et al. 2005), 
chronic pelvic pain (S. Melzer-Brody et al. 2007), autoimmune disease (S. Dube et al. 
2009), interstitial cystitis and painful bladder (P. Latthe et al. 2006). Fibromyalgia pa-
tients more often have had severe psychological trauma compared to general population 
(N. Selfridge et al. 2001, p. 57). Children’s separation from caregivers or having an inse-
cure attachment to them is also suggested to be a risk factor for pain (M. Lumley et al. 
2011). The unconscious mind has no concept of time and when decisions are made, all 
the past experiences are included into decision making from the unconscious mind. So, 
the emotionally painful experiences, hurt, anger, and sadness will stay in the unconscious 
mind even from the early childhood if they never were released. (J. Sarno 1998; J. Sarno 
2007, p. 143) Even the events that have happened during the first two years of life that 
one cannot remember due to infantile amnesia can affect the behavior and feelings of the 
person later in life (D. Schechter 2014, p. 99). 
So according to Sarnos theory these feelings and emotions that are generated in childhood 
permanently reside in the unconscious and might be causing different psychological or 
physical symptoms throughout a persons’ life (J. Sarno 1998, p. 13-14). The ignorance 
and suppression of emotions may be a result of socialization: following cultural norms 
and rules, acceptable gender roles and social environment that punishes emotional ex-
pression (M. Lumley et al. 2011). Also, many feelings are repressed in the unconscious 
such as rage, shame and grief that are strong, painful, embarrassing and threatening feel-
ings. These repressed emotions are constantly trying to rise into consciousness and the 
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purpose of the symptoms is to divert persons’ attention from the emotions and thus pre-
vent this burst of repressed emotions into consciousness to happen, like an avoidance 
technique. (J. Sarno 1998, p. 13-14) 
Type-T personality 
The personality type that is noticed to be more susceptible to develop TMS is often called 
type T-personality (T as tension): these people are goodists, conscientious, hardworking, 
people pleasers, perfectionist and very responsible. (D. Clarke 2016; S. Ozanich 2014, p. 
212-222; J. Sarno 1981; J. Sarno 2007, p. 131, 144; D. Schechter et al. 2007; D. Schechter 
2014, p. 58-61) These personality traits contribute to the reservoir of internal anger. There 
is something deeply rage provoking to expect a lot of oneself, if one drives oneself to 
achieve, succeed and to be perfect. Also, criticism to oneself, deep-down feelings of in-
feriority, and sensitivity to criticism create internal anger and may be even the forces 
driving one to be good and perfect. (J. Sarno 2007, p. 144) 
The primitive child (id) does not like putting other peoples’ needs ahead of the persons 
own needs and desires. So, even when on the conscious level one tends to be very helpful, 
wants other people to like them and always pleases them, puts family members needs 
before themselves and takes care and worries about everyone, in the unconscious level 
the primitive child might be furious and create a large reservoir of unconscious ager. (J. 
Sarno 2007, p. 144) 
In a summary Figure 1 from H. Schubiner et al. (2012, p. 48) shows the psychology of 
TMS. 
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Figure 1. The psychology of TMS, adapted from H. Schubiner et al. (2012, p. 48), 
used with permission. 
Social contagion 
Social contagion may be partly responsible of what kind of TMS symptoms are devel-
oped. An example of social contagion is that some medical students may develop symp-
toms of the diseases that they are learning at the moment in medical school. (H. Schubiner 
et al. 2012, p. 36-37) The same phenomenon may occur with TMS and define the symp-
toms that are ”in vogue”. (S. Ozanich 2014, p. 153-164; H. Schubiner et al. 2012, p. 36-
37) This could explain the rapid increase in back pain and why the epidemic of back pain 
did not exist earlier in history. The emerge and disappearance of stomach ulcers could 
also be explained by social contagion (S. Ozanich, p. 11). 
One example of social contagion is whiplash. Whiplash is usually considered as a physi-
cal condition: neck pain occurring after a car accident. Interestingly H. Schrader et al. 
(1996) noticed that the rate of whiplash injuries that lead to disability is much lower in 
Lithuania compared to Norway. In Lithuania whiplash does not exists, the rate of chronic 
neck pain and headaches is the same among people who have been in a car accident and 
not. In Norway the patients are recommended rest, heat and anti-inflammatory medication 
while in Lithuania they are encouraged to return to work and normal activities, the aware-
ness of possible disability following a whiplash injury is poor and not many car drivers 
or passengers are covered by insurance. (H. Schrader et al. 1996; H. Schubiner et al. 2012, 
p. 8-9) 
It has been suggested that the mass media and internet feed the epidemic of fibromyalgia 
and it is similar to the epidemic of neurasthenia (a.k.a. chronic fatigue syndrome, CFS) 
in the 19th century (I. Rashbaum et al. 2003). When considering social contagion and back 
pain, it is notable, that back pain problem does not exist everywhere. There is no back-
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pain epidemic (at least yet) in Asia or in many developing countries when compared to 
United States of America. Also, US citizens had more than a five time the rate of back 
surgeries when compared to those in England and Scotland. (D. Cherkin et al. 1994) It is 
a question to consider whether the modern western life style, busy schedules, deadlines 
and less time for close relationships are reasons for this difference or is it only about the 
structure of the health care system and the number of orthopedic and neurosurgeons and 
availability of treatment – or, is it because of social contagion of TMS related back pain? 
Importance of acknowledging the unconscious emotions 
It is important to note that the rage and anger that is felt consciously is not responsible for 
the mindbody disorders. It is the unconscious emotions that are not acknowledged that 
the mind perceives as dangerous or threatening and therefore represses them causing the 
mindbody disorders. (J. Sarno 1998, p. 16) Also, the symptoms experienced are not self-
punishment for bad thoughts or guilt or neither substitutes for bad feelings (like anxiety 
is). The meaning of the symptoms is to keep the minds attention in the body to prevent 
the dangerous or threatening feelings to arise into consciousness or avoid confrontation 
with unbearable feelings. Even though the feelings are repressed the force of repression 
alone is not enough to keep the feelings unconscious because the powerful emotions, like 
rage, will strive to rise to consciousness and distraction as physical symptoms is needed 
to prevent the burst into consciousness. Jonathan Lear (Yale philosopher-psychoanalyst) 
refers to this as a desire for a ”conscious unification of thought and feeling”. (J. Sarno 
1998, p. 18-19) Also S. Freud makes a notice that the only endeavor of the unconscious 
is to break through the pressure that is weighing it down and either force its way to con-
sciousness or to discharge through some other real action (S. Akhtar et al. 2001). 
The experiences in therapeutic treatment support this concept. Many patients have found 
relief for their physical symptoms by becoming aware of their repressed rage and other 
unbearable feelings. The pain stops when the threat of these feelings is eliminated – no 
physical distraction is needed anymore. (J. Sarno 1998, p. 20) Alexithymia, a condition 
where the patient is unable to identify and process feelings, is more often prevalent among 
patients with back pain, fibromyalgia and TMJ and alexithymia usually correlates posi-
tively with the severity of pain (M. Lumley et al. 2011) which also supports the psycho-
logical explanation for the existence of TMS symptoms. 
Psychogenic symptoms might be intensified by emotional distress such as fear or anxiety. 
(J. Sarno 1998, p. 42) For example, stress has been reported to intensify many illnesses 
and be a partial factor in their genesis (G. Mate 2003). Also the abolition or reduction of 
psychogenic symptoms is possible if the emotional distress is eased or removed, though 
this process rarely occurs spontaneously in civilian life. (J. Sarno 1998, p. 42-43) 
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It would seem logical that if people could choose between emotional pain and physical 
pain, they would choose emotional pain. But the nature of the unconscious mind is illog-
ical and irrational. The automatic reaction to disturbing feelings is thus seen illogical but 
this is how the human emotional system is organized. (J. Sarno 1998, p. 19) 
2.4 Pathophysiology of TMS 
In this chapter the main mechanisms of TMS are demonstrated: how the repression of 
emotions can create physical symptoms in the body. The exact processes that take place 
are yet to be discovered and require more detail investigation. 
If symptoms, such as TMS symptoms have been observed, can be cured by learning (J. 
Sarno 1998, p. 36-37), the symptoms must originate from the brain. J. Sarno (1998) sug-
gests that because learning changes the brain chemistry, TMS healing by learning may 
proceed through chemical changes in the brain. (J. Sarno 1998, p. 38)  
J. Sarno (1998) says that ”Emotional states are capable of inducing physical symptoms, 
with or without physical alteration of specific tissues in the body.” (J. Sarno 1998, p. 44) 
So the symptoms are not induced by any damage or disease in specific parts of the body 
(J. Sarno 1998, p. 45-46). There are no pathological changes like tumors, damaged tissue 
or bacteria causing infection to be seen: TMS symptoms are due to reversible physiolog-
ical changes. (H. Schubiner et al. 2013, p. 8) TMS symptoms are experienced as pain, 
numbness, weakness or blindness because the brain cells for this specific area in the brain 
are ”fired off”. This is called conversion reaction. The cells that deal with powerful un-
conscious emotions activate other brain cells. (J. Sarno 1998, p. 45-46) 
Psychosomatic symptoms are real even if they originate from the brain and no physiolog-
ical changes or structural reasons for the symptoms are detected (J. Sarno 1998, p. 35). 
Already in 1920s it was noticed that the electrical stimulation of the limbic cortex and 
amygdala would elicit a myriad of emotions ranging from powerful reactions of anger, 
joy and grief accompanied with the physical reactions related to the emotions like shak-
ing, laughter, weeping and changes in temperature and blood pressure. (C. Pert 2003, p. 
133) We all are familiar with symptoms like headache after a stressful day, face turning 
red in embarrassment or stomach ache before an important event. These all are autonomic 
nervous system responses to emotions: emotions can clearly affect the physiology of the 
body.  The mechanisms of TMS symptoms are supposed to be very similar. (H. Schubiner 
2012, p. 21-22) 
It is thought that the amygdala is important in storing emotional memories in so called 
associative networks. Amygdala then affects hypothalamus that is the center of ANS. In 
a stressful situation this is exactly what happen, and blood flow is directed to the muscles 
in preparation for a fight or flight response. (H. Schubiner et al. 2012, p. 22-23) 
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Figure 2 from H. Schubiner et al. (2012, p. 32) shows the possible neurologic mechanisms 
for TMS. Triggers like a stressful life event or injury that produces strong emotions in the 
amygdala can start TMS symptoms. This can lead to nerve sensitization. The signals from 
amygdala get amplified by conscious and unconscious emotions that activate the ACC. 
This leads to the activation of ACC and stress reaction (fight, flight, freeze or submit) that 
leads to activation of nerve, muscle, gastrointestinal (GI), genitourinary (GU) and cardi-
ovascular (CV) systems. If these nerve pathways are reinforced TMS symptoms and pain 
appears as a result. A patient may become conditioned by various triggers like sitting or 
lifting that then will activate the nerve pathways and produce symptoms. This cycle of 
pain can be broken with the activation of DLPFC in the conscious part of the brain: 
DLPFC can deactivate ACC and diminish the activity of ANS. (H. Schubiner et al. 2012, 
p. 32) It has also been shown that a perceived threat (like strong emotions) may alter 
amygdala, periaqueductal gray and rostral ventromedial medulla activity, which can lead 
to altered pain processing (D. You 2018). 
 
Figure 2.  Neurologic mechanism for TMS, adapted from H. Schubiner et al. (2012, p. 
32), used with permission. 
In TMS the pain and the other symptoms experienced by the patients are very real and 
sometimes severe in intensity. In many cases there are real (but reversible) pathophysio-
logic alterations in patients’ muscles, tendons and nerves. (J. Sarno 1998, p. 47-48) 
Muscle 
TMS can manifest itself in muscle, nerve or tendons and ligaments. Most commonly in-
cluded are the postural muscles and the most common location of TMS is in the low back-
buttock area. In addition, lumbar, neck and shoulder muscles are often involved though 
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the pain is possible to be located elsewhere as well. Many TMS patients (but not neces-
sarily all) have tender points when pressure (palpation) is applied into both upper trape-
zius muscles, the outer aspects of buttocks and the muscles in the lumbar area. (J. Sarno 
1981; J. Sarno 1991, p. 6-8; D. Schechter 2014, p. 135) 
Nerve 
Peripheral nerves are often involved in TMS and many times close in the areas of muscles 
that are involved most often. Most often affected are the sciatic nerve (it is located deep 
in the buttock muscle), cervical spinal nerves and brachial plexus (located under the upper 
trapezius) and lumbar spinal nerves (located under the lumbar paraspinal muscles). 
Though these are the most often involved nerves any nerves in the neck, shoulder, back 
and buttocks area can be involved in TMS. For example, chest pain (that is often associ-
ated with the heart) may be due to TMS. In some cases, there might be measurable muscle 
weakness that can be seen in electromyographic studies (EMG). TMS seems to be a re-
gional process: it is not aimed to specific structures so all the tissues in the affected area 
suffer oxygen deprivation so that muscle and nerve pain can be experienced simultane-
ously. (J. Sarno 1991, p. 8-9) 
Tendons and ligaments 
Tendons connect muscle to bone and ligaments connect bones to bones. Both structures 
are fibrous connective tissue that can be affected by TMS. The involvement of tendons 
and ligament was first described by J. Sarno when patients with TMS reported that while 
their back pain healed so did also their tendon pain, like tennis elbow, too. So, it is as-
sumed that tendonitis (tendonalgia) can often be a manifestation of TMS. TMS in liga-
ments and tendons can be found in elbow, knee, shoulder, wrist foot and ankle. Many 
times, these pains are thought to be a result of an overuse and possible diagnosis include 
neuroma, plantar fasciitis, bone spur, flat feet (in the feet) or bursitis and rotator cuff 
disorder (in the shoulder). J. Sarno (1991) also assumes that carpal tunnel syndrome 
(CTS) and hip pain may sometimes be due to TMS. (J. Sarno 1991, p. 11-12) 
Biochemical network 
The process of psychosomatic symptoms starts in the brain, possibly from the subcortical 
structures (basal nuclei, basal forebrain, amygdala) that are responsible for processing 
emotions and “deciding” whether they require physical symptoms. The biochemical net-
work has been suggested to participate into the establishment of brain-body link through 
peptide communication. Thus, psychosomatic disorders may include the autonomic-pep-
tide system, immunopeptide system and the endocrine peptide system. (I. Rashbaum et 
al. 2003) If the autonomic-peptide system is involved the psychosomatic disorders that 
appear are i.e. musculoskeletal mindbody syndrome (MMS), GI and GU disorders, ten-
sion and migraine headaches (I. Rashbaum et al. 2003; H. Schubiner 2012, p. 19, 23-24). 
When symptoms are concentrated on immune-peptide system the possible psychosomatic 
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symptoms include allergies, frequent infections and skin disorders. (I Rashbaum et al. 
2003) Too much immune system activation leads to allergic reaction, too little makes one 
prone to illnesses like colds or urinary tract or yeast infections (J. Sarno 1998, p. 46). In 
case of endocrine-peptide system there are eating disorders and CFS (I Rashbaum et al. 
2003). Most of this process happens unconsciously. (J. Sarno 1998, p. 46-47) The sug-
gested process of psychosomatic symptom development is shown in figure 3. 
 
Figure 3. Process of psychosomatic disorders, adapted from I. Rashbaum et al. 
(2003). 
Involvement of oxygen deprivation 
Autonomic nervous system is responsible for the involuntary functions of the body and it 
also regulates the blood flow. It has been suggested that emotional repression activates 
the limbic and autonomic nervous system which then creates a mild restriction in blood 
flow. This causes a mild oxygen deprivation in target tissues and organs. (Schechter et al. 
2007) This process is presented in Figure 4. If the target tissue is muscle or tendon the 
sensation experienced is pain (J. Sarno 1998, p. 49). The symptoms experienced may 
include muscle spasms, local soft tissue pain, tender points that are sensitive to touch and 
sometimes distant pain like sciatica (Schechter et al. 2007; H. Schubiner et al. 2012, p. 
24).  If target tissue is nerve it causes pain, numbness, tingling and weakness.  (J. Sarno 
1998, p. 49; H. Schubiner et al. 2012, p. 24) Also paresis may occur due to oxygen dep-
rivation (I. Rashbaum et al. 2003). The oxygen deprivation that causes the pain is in no 
way dangerous but can be severe in intensity and in some cases debilitating. According 
to H. Schubiner et al. (2012) the pain produced by ANS can be located almost everywhere 
in the body, be mild or intense and be constant or occasional. The type of the pain may 
be tingling, numbness, feeling like an ache or a shooting pain. (H. Schubiner et al. 2012, 
p. 24) 
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Figure 4. Oxygen deprivation causing TMS symptoms (pain) in muscles, nerves, ten-
dons and ligaments. 
The theory of oxygen deprivation is based on the observations that many TMS patients 
received temporary pain relief from physical therapy that included massage, high-fre-
quency sound waves and exercise, which all improve local blood supply (J. Sarno 1998, 
p. 49). The theory of local ischemia would also explain some symptom patterns and why 
patients consistently report pain reduction when taking hot baths or shower (J. Sarno 
1981). There is some laboratory evidence that the pain experienced in TMS could be from 
mild hypoxia. According to Sarno (1998) fibromyalgia is a severe form of TMS where 
muscles, tendons and nerves are involved. N. Lund et al. (1986) found out that fibrom-
yalgia patients had reduced oxygen levels in their muscles compared to healthy volunteers 
(N. Lund et al. 1986). A. Bengtsson et al. (1988) reported pain and tender points reduction 
in fibromyalgia patients when the sympathetic nerves were blocked possibly by improved 
microcirculation (A. Bengtsson et al. 1988). 
Priming of pain 
Priming of pain may explain why chronic pain sometimes occurs in a location related to 
an old already healed injury. When something new is learned, like driving a bike or throw-
ing a ball, those skills remain and are useable even years after not using these skills. They 
do not need to be learned again because the nerve pathways for these skills exist. In a case 
of an injury the pain diminishes after the injury heals. However, the pain pathways can 
lie dormant and become active later in life in stressful and emotional situations so that the 
pain pathways can re-emerge. The pain experienced is then similar to the initial injury 
even though it has already healed. (H. Schubiner et al. 2012, p. 30-31) 
Possible role of inflammation in TMS 
There is no consensus on whether inflammation is playing a part in TMS. According to 
J. Sarno (1991) there is no inflammation in TMS. Steroids (cortisone drugs) seem to ban-
ish TMS symptoms temporarily but why, it is not known. (J. Sarno 1991, p. 151-152) 
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It has been observed that positive emotions are closely associated with inflammation and 
trait positive affect decreases pro-inflammatory cytokine levels, such as interleukin-6 (IL-
6), interleukin 1-β (IL-1 β) and tumor necrosis factor- α (TNF-α), that are central in 
chronic pain. Pro-inflammatory cytokines have been observed to promote the centrally 
maintained hyperalgesic states by activating signaling pathways in the dorsal horn of the 
spinal cord. (Hassett et al. 2016) There are animal studies suggesting that increased level 
of proinflammatory cytokines and the repeated activation of stress axes are related to pain 
sensitivity in rats. Also, childhood stress increases the level of epinephrine and IL-6 and 
the blockage of these could possibly prevent the development of long-term hyperalgesia 
caused by childhood adversity. (P. Alvarez et al. 2013; D. You et al. 2018) Because cy-
tokines and inflammation are so closely related to chronic pain and pain sensitization 
(Hassett et al. 2016; D. You et al. 2018) the interventions that inhibit cytokine activity 
without the adverse effects of anti-cytokine therapies would probably be of great value 
(Hassett et al. 2016). 
There is no denial that stress, and depression are present in chronic pain patients. Accord-
ing to the study of L. Jaremka et al. (2013) stress and depression have been considered to 
consistently elevate inflammation. For example, troubled relationships are a stress factor 
that lead to elevated inflammation. Generally stressed and depressed people are at greater 
risk to develop health problems than their less distressed counterparts. In fact, inflamma-
tion, that increases the risk of many age-related diseases such as cardiovascular disease, 
type II diabetes, metabolic syndrome and frailty, might be the linking factor between poor 
health and distress. 
2.5 TMS equivalents and symptom imperative 
”Mindbody disorders exist to serve a purpose. If you thwart that purpose by taking away 
the symptom without dealing with its cause, the brain will simply find a substitute symp-
tom or disorder.”  (J. Sarno 1998, p. 39) 
What this means is that if a TMS symptom is artificially taken away for example with 
drug or other placebo (like in some cases physiotherapy, chiropractics or other alternative 
treatment) either 
1. The symptoms return when the drug or other placebo is taken away 
2. Another problem, emotional or physical, is developed to take its place (the symp-
tom imperative phenomenon) (J. Sarno 1998, p. 39) 
H. Schubiner et al. (2012, p. 19) presents a list of conditions that are commonly thought 
to be caused by TMS (Table 2). Also, according to J. Sarnos experience many of these 
conditions fall under the category of TMS (J. Sarno 1998). It is notable that most of these 
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conditions can also be caused by other physical disorders that need to be treated differ-
ently than TMS and no scientifically evaluated list of disorders that are TMS exists. 
Table 2. Conditions that are commonly caused by TMS according to H. Schubiner et 
al. (2012, p. 19), adapted from H. Schubiner et al. (2012, p. 19). 
Chronic pain syndromes ANS related disorders Other syndromes 
Tension headaches IBS Insomnia 
Migraine headaches Interstitial cystitis (irritable bladder syn-
drome) 
CFS 
Back pain Postural orthostatic tachycardia syndrome Paresthesias (numbness, 
tingling, burning) 
Neck pain Inappropriate sinus tachycardia Tinnitus 
Whiplash Reflex sympathetic dystrophy (Chronic re-
gional pain syndrome, CRPS) 
Dizziness 
Fibromyalgia Functional dyspepsia Spasmodic dysphonia 
Temporomandibular joint 
syndrome (TMJ) 
 Chronic hives 
Chronic abdominal and pel-
vic pain syndromes 
Anxiety 
Vulvodynia Depression 
Sciatic pain syndrome Obsessive-compulsive 
disorder 
Repetitive stress injury (RSI) Post-traumatic stress dis-
order (PTSD) 
Foot pain syndromes Multiple chemical sensi-
tivities 
Myofascial pain syndromes 
 
As can be seen, all the conditions presented in Table 2 are not chronic pain conditions. 
Another way to classify the TMS symptoms is to divide them into chronic pain conditions 
and TMS equivalents. These so thought tension related conditions often co-occur in TMS 
patients (J. Sarno 1981). These disorders appear to serve the same purpose as TMS. J. 
Sarno (1998) divides TMS-equivalents into seven categories: 
1. The GI system 
2. The circulatory system 
3. The skin 
4. The immune system 
5. The GU system 
6. The cardiac mechanism 
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7. Miscellaneous 
Some of the conditions related to these categories are presented in Table 2. The empirical 
observations made by TMS practitioners support the existence of TMS equivalents (J. 
Sarno 1991, J. Sarno 1998; D. Schechter 1999, p. 10, 13; D. Schechter 2014; M. Sopher 
2003; H. Schubiner et al. 2012). Also, allergies, asthma (R. Lietzen et al. 2011; G. Mate 
2003; J. Sarno 1998, p. 44; D. Schechter 1999, p. 9), cancer, autoimmune disorders and 
cardiovascular disorders might be related to the emotional distress at some degree (G. 
Mate 2003; J. Sarno 1998, p. 44). For example, only by becoming aware of the repressed 
feelings or emotions related to childhood emotional trauma has been reported to alleviate 
hypertension and normotensive people are more aware of emotional distress than hyper-
tensive individuals (S. Mann 2000). It has even been proposed that failure to express 
emotions can affect the development of cancer, and that cancer patients that are better 
connected with their emotions have stronger immune systems, their tumors are generally 
smaller and recovery rates faster than patients who are not so well in touch with their 
emotions (C. Pert 2003, p. 191-192). Also, higher ACE scores are related to an increased 
risk of lung cancer (D. Brown et al. 2010). S. Ozanich (2014, p. 341-356) names even 
more possible conditions that in his opinion could be emotional in origin. Due to the lack 
of scientific evidence available and for the define objects of this thesis they are not dis-
cussed here more closely even though they should be considered for closer study by the 
scientific community. However, it is probable that most illnesses have at least a definite 
psychological component if not already being psychological in foundation (C. Pert 2003, 
p. 18). 
What seems to be common to many conditions that are thought that are or could be TMS 
equivalents is that the cause of these conditions is unknown. To many pain problems there 
seems not to be any clinical or laboratory studies that would reliably indicate any abnor-
malities in the peripheral tissue level where the patient experiences the pain and it is not 
abnormal that many of these dissimilar pain conditions co-occur. (M. Lumley et al. 2011). 
Some psychic symptoms may be serving the same purpose as TMS. J. Sarno (2007) notes 
that:” Psychic and physical symptoms are interchangeable, both serving the same psy-
chological purpose.” Anxiety is also considered to be a reaction to internal pain and an-
ger. (J. Sarno 2007, p. 112, 119) N. Sachs-Ericsson et al. (2017) studied the connection 
between ACEs and painful medical conditions and how anxiety and depression are related 
to this connection. Higher ACE score increased probability for anxiety and depression 
which then led to increased risk for painful conditions. However, even though the ACEs 
increased the probability to painful medical conditions in high and low levels of anxiety 
and mood disorders the effect was more prominent for participants with lower levels of 
mood and anxiety disorders. (N. Sachs-Ericsson et al. 2017) This leads to a question that 
if the particular pain disorders are TMS and anxiety and other mood disorders are TMS 
equivalents it would seem logical that a distraction pain syndrome is ”less” needed if a 
high level of distraction symptoms in a form of mood disorders already exist. But this 
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conclusion depends on the assumption that anxiety, depression and some other mood dis-
orders would be TMS equivalents which is not scientifically proven. Some TMS practi-
tioners’ experience is that anxiety and depression are TMS equivalents, but more studies 
should be made in this field. 
The symptom imperative phenomenon has been already described by Freud 100 years 
ago: when one symptom was treated another appeared to take its place. Notable is that 
Freud considered the cause of symptoms to punish and did not acknowledge the source 
of the symptoms to be unconscious rage. (J. Sarno 2007, p. 111) A. Abbass (2005) pre-
sents the prevalent somatization pathways and notes that the prevalent pathways may 
change and vary. This also supports the concept of symptom imperative phenomenon. 
J. Sarno (2007) describes an example of a patient, Mr. Q., that did not come to terms that 
his symptoms were psychosomatic in origin. Mr. Q went through various health prob-
lems: starting from neck, shoulder and arm pain, with some relief from physical therapy, 
year later he needed a cardiac bypass surgery, few months after that he got severe shoulder 
pain that was treated as a torn rotator cuff and had surgery for that, but half a year later 
he had prostate cancer. All the symptoms relieved by placebo. But because the symptoms 
were removed by placebo and the real cause of the symptoms was not removed the symp-
toms just took another form according to Sarnos hypothesis about the symptom impera-
tive phenomenon. J. Sarno (2007) says that the substituting symptoms may be serious in 
pathology such as autoimmune, neoplastic processes or cardiovascular. (J. Sarno 2007, p. 
110-111) 
During the healing process from TMS the symptoms may vary, and the pain can move 
around the body. The old distraction strategy does not apply anymore because the patient 
is aware of its origin and purpose. If the underlying emotional state still needs distraction 
it is thought the brain tries different distraction strategies when the old ones fail. 
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3. TREATMENT OF TMS 
Unlike many other treatment forms for chronic pain and related conditions, TMS treat-
ment is not about pain management or temporary pain relief. It is not a symptomatic 
treatment, it concentrates on the reasons for the pain: the goal is permanent healing and 
a pain free state. 
3.1 Diagnosis 
Before doing TMS diagnosis the physician needs to rule out all other possible diagnoses 
– so the TMS diagnosis is a diagnosis of exclusion. TMS cannot be diagnosed by any 
laboratory markers or by other imaging or exam results. It needs to be confirmed that the 
pain is idiopathic or non-specific in nature. (J. Sarno 2007, p. 134-135; D. Schechter et 
al. 2007) More accurately, all structural reasons such as localized inflammation, blood 
flow anomalies, tumors, nerve impingement and other neuropathies for the symptoms 
need to be excluded to make sure the pain is primarily centralized pain (M. Lumley et al. 
2019b). ”Normal abnormalities” that are not considered as reasons for the pain or are only 
a part of normal aging, such as age-related disc degeneration, minor abnormal curvature 
or mild protrusions, are considered as physiologically non-specific (J. Sarno 2007, p. 134-
135; D. Schechter et al. 2007). 
Personality characteristics, timing of symptoms and pain patterns, psychological stress-
ors, tender points and failure of other treatments need to be considered while making the 
diagnosis: People with ”type T personality” who are goodists, very self-critical, consci-
entious, people pleasers, pleasant, nice, perfectionistic and helpful are considered to be 
more prone to TMS. (D. Clarke 2016; J. Sarno 1981; D. Schechter et al. 2007) 
If the patients’ prior history includes other stress and tension related conditions like head-
aches, irritable bowel syndrome or heartburns it suggests that the patient may have TMS 
(D. Clarke 2016; D. Schechter et al. 2007; D. Schechter 2014, p. 132-134). Timing of the 
symptoms’ onset and occurrence may be related to stressful or psychologically traumatic 
life events either during the stressful time or closely after (D. Clarke 2016; J. Sarno 1981; 
D. Schechter et al. 2007). It is typical that TMS pain relieves or goes away on a holiday 
or when otherwise distracted. (D. Clarke 2016; D. Schechter et al. 2007; D. Schechter 
2014, p. 132-134) Besides stressful life events and current stressors ACEs are a risk factor 
for health problems including TMS (D. Clarke 2016). 
Tender points indicate the possibility of TMS, though they are not necessary for a TMS 
diagnosis. Most common tender points are: 
• at the trapezius muscles 
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• in the quadratus lumborum muscle in the lower back area 
• the upper buttocks muscle in the upper outer gluteal region 
• at the upper part of the iliotibial band that is located in the side of the leg from 
knee to hip (D. Schechter 2014, p. 135) 
Moving of the pain into various locations in the body is also common (symptom impera-
tive phenomenon). TMS fails, at least in long term considering the placebo effect, to re-
spond to other type of treatments. (D. Schechter et al. 2007) Also, it is typical for central-
ized pain that it persists after the tissue has healed and has a distribution that is not neu-
rophysiological. The TMS pain might be triggered by various mild stimuli like touch, 
sound, food, weather changes or light. (M. Lumley et al. 2019b) 
A close look needs to be taken into a patient’s psychosocial history: family status, chil-
dren, married or not, quality of life now and in childhood, relationships with family mem-
bers and parents and siblings, education and personalities and possible stressors in their 
current lives. (J. Sarno 2007, p. 134-135) 
Common misdiagnoses 
Good medical practice is to find out the correct reasons for the pain. Because many med-
ical doctors are not aware that learned nerve pathways may cause chronic pain TMS is 
often misdiagnosed (H. Schubiner et al. 2013, p. 7). Common misdiagnosis for pain ac-
cording to J. Sarno (1991) caused by TMS are listed in Table 3. 
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Table 3. Most common misdiagnoses that usually are TMS (J. Sarno 1991, p. 118-
141). 
Diagnosis Explanation 
Herniated disc Soft interior of the disc pushes through the tougher exterior and compress 
a nerve. 
Spinal Stenosis Narrowing of the spinal canal that puts pressure on the nerve. 
Pinched Nerve Surrounding tissues putting pressure on the nerve. 
The Facet Syndrome Degeneration of facet joints between two spinal bones. 
Arthritis of the Spine Arthritis of the spine. 
Transitional Vertebra An extra bone located to the lower end of the spine. 
Spondylolysis A stress fracture or defect of a spinal vertebra. 
Spina Bifida Occulta A piece of bone missing at the end of the spine. 
Spondylolisthesis Two vertebral bones are not aligned properly with each other 
Scoliosis An abnormal sideways curve of the spine. 
Osteoarthritis of the Hip Degeneration of the hip joint. 
Chondromalacia Softening and deterioration of the underside of the patella. 
Bone Spurs Buildup of bone in the edges of bone. 
Soft Tissue Disorders: Fi-
bromyalgia (Fibrositis, 
Myofibrositis, Myo-
fasciitis) 
Unexplained pain in the muscles and soft tissues. 
Bursitis Inflammation of the bursae. 
Tendonitis Inflammation of a tendon. 
Coccydynia Pain in the tailbone area or coccyx and in the lower end of the sacrum, 
cause usually unknown. 
Neuroma A benign tumor on the bottom of the foot. 
Plantar Fasciitis A common cause for heel pain that is associated with inflammation of the 
plantar fascia. 
Mononeuritis Multiplex A painful condition that involves nerves and causes neural symptoms. 
Tempomandibular Joint 
Syndrome (TMJ) 
Related to the temporomandibular joint and thought to cause pain in the 
face and jaw. 
Inflammation Body’s natural response to an injury or disease. 
Sprain and Strain Minor injuries. 
 
Because the understanding that TMS is benign and treatable the correct diagnosis is rele-
vant for patients’ recovery (D. Schechter 2014, p. 35). 
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If a patient is reluctant to the idea that their physical symptoms are caused by stress it can 
be helpful to note to the patient that a) physical responses to stress are common, like 
blushing, tension headaches and abdominal pain before an exciting event b) make sure 
that the patient knows that their symptoms are real and not all in their head or imaginary, 
self-inflicted or related to deficient coping skills or malingering c) discuss the stress as 
affecting brain in such a way that it can cause physical symptoms early in the diagnostic 
process. (D. Clarke 2016) Psychophysiologic Disorder Association (PPDA) presents 
more specific instructions to how to talk with patients about TMS diagnosis that can be 
found in their webpage (PPDA 2018). 
3.2 Current treatment techniques 
The conventional treatment of chronic pain relies much on pain management programs 
that are explained more detail in chapter 2.1. It is notable that in case of chronic pain that 
is TMS the pain is mainly considered to be centralized chronic pain. For patients with 
peripheral chronic pain (nociceptive, neuropathic, or inflammatory pain) conventional 
PMPs that include CBT and ACT are recommended. (M. Lumley et al. 2019a) 
There are no specific guidelines from major organizations how to treat TMS. Current 
treatment techniques are based on J. Sarnos original way to treat TMS patients. The re-
quirements for healing are education about the syndrome, overcoming the fear of physical 
activity and journaling and/or psychotherapy. These are the foundations of TMS treat-
ment and can be found in basically every treatment program. Some TMS practitioners 
have developed the treatment further but the basic principles of the treatment are still the 
same. Depending on the practitioner and patient different aspects may be emphasized in 
the treatment. 
3.2.1 Education about the syndrome 
The key in treatment of TMS is understanding (J. Sarno 2007, p. 129-135; M. Sopher 
2003, p. 1). For this purpose, education (i.e. in a form of lectures or books) is noticed to 
be useful in the treatment (D. Clarke 2016; M. Lumley et al. 2019a; M. Lumley et al. 
2019b; J. Sarno 2007, p. 129-135). Patients need to get familiar with the anatomy, phys-
iology and psychology of TMS (J. Sarno 2007, p. 129-135) and understand that the brain 
is capable of generating and amplifying centralized pain (M. Lumley et al. 2019b). 
It is very important to notice that understanding TMS itself might not be enough for heal-
ing. The patient needs to accept TMS diagnosis to fully recover. (J. Sarno 2007, p. 131; 
D. Schechter 2014, p. 158-159; M. Sopher 2003, p. 43) There is a clear difference between 
understanding, accepting and faith. Understanding of TMS does not necessarily lead to 
healing without acceptance. The mind would like to keep patients’ attention in the syn-
drome, so denial of the syndrome is thus part of the syndrome: when the patient has doubt 
then the symptoms can better keep patients’ attention and the syndrome going. As long 
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as there is doubt, the patient does not need to encounter the psychological reasons behind 
the symptoms. Blind faith can be described as placebo cure. So only acceptance can lead 
to permanent healing. (J. Sarno 2007, p. 131) 
According to J. Sarno (2007, p. 136) there are two components in the education process 
that need to be achieved so that the brain will stop producing psychosomatic symptoms 
and that the symptoms can start to subside: 
• ”Repudiate the physical-structural explanation for the pain and attribute it in-
stead to the benign altered physiology, the physical-emotional basis of TMS” (J. 
Sarno 2007, p. 136) 
• ”Recognize that the pain is a reaction to a psychological state and that the ten-
dency to have the physical reactions of TMS and its equivalents is universal and 
a normal component of everyday life” (J. Sarno 2007, p. 136) 
Important in the education about the physiology of TMS is that even if the symptoms 
(pain or neurological symptoms such as tingling, numbness and weakness) may be very 
severe there is no real and permanent harm of the mild oxygen deprivation in the muscles, 
nerves and tendons and that the symptoms are not permanent. Many times, conventional 
health care advice, and laymen advice is to avoid such situations that cause pain which 
often makes the symptoms even worse. (J. Sarno 2007, p. 137) 
During the education about TMS the patients are introduced the most common structural 
abnormalities that are traditionally blamed for the reason to the pain. These include disk 
pathology, degenerative changes in spine, spondylolysis, spinal stenosis, scoliosis and 
spondylolisthesis. Also, most common TMS equivalents like lower and upper gastroin-
testinal disorders, headaches, tinnitus, dizziness, allergic and dermatologic conditions, 
which all are considered to be psychological in origin when more serious disorders have 
been ruled out, are covered. (J. Sarno 2007, p. 138) If the patient believes that the pain is 
due to structural or peripheral abnormalities it can maintain the brain’s danger and alarm 
mechanism. This can lead to reduction in patients’ self-efficacy in reducing and elimina-
tion of pain. (M. Lumley et al. 2019a) This is why correct diagnosis and the belief into 
this diagnosis is very important in TMS-recovery. 
In education about TMS the role of Pavlovian conditioning is discussed as well as the 
importance of overcoming the fear towards physical activity (M. Lumley et al. 2019b; J. 
Sarno 2007, p. 138-139; H. Schubiner et al. 2012, p. 30). Pain can act as a powerful neg-
ative reinforcer. This leads to fear and to pain avoidance behavior: the patient learns to 
avoid activities that lead to pain (M. Lumley et al. 2011; E. Davey 2016). This is crucial 
in the case of acute pain where the pain is a sign of tissue damage and pain is there to 
indicate the damage and prevent further damage. However, in chronic pain this is usually 
not the case because in chronic pain the pain may be related to possible changes in the 
CNS or to instable dynamic control mechanisms. So, in chronic pain stimulus, that is not 
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dangerous but is still when associated with pain considered to be a danger to the body and 
tissues, fear avoidance behavior may develop towards this normally neutral stimulus. (E. 
Davey 2016) 
In understanding the unconscious roots of the pain patients are introduced to id, ego and 
superego and how some troublesome negative feelings can be buried into the uncon-
scious. For example, the feelings of dependency, inferiority and childlike narcissism are 
often repressed. The roots of the unconscious anger should be discovered, and it helps to 
look for the reasons from childhood emotional pain and sadness, from self-imposed pres-
sures to be good and perfect, pressures of daily life and some miscellaneous things like 
fear, shame, guilt, vulnerability and insecurity. (J. Sarno 2007, p. 139) Patients are en-
couraged to think psychologically, not physically (D. Schechter 2014, p. 161-162). It is 
also important to become aware of the situations where anger is consciously felt but can-
not be expressed in the situation. This is also suppressed anger and adds to the reservoir 
of rage. (J. Sarno 2007, p. 145) 
There are postulated reasons for why knowledge is many times enough to diminish TMS 
symptoms. Because TMS ”strategy” is to get minds attention away from emotional issues, 
learning that the pain is only a distraction makes this strategy useless. Also, by learning 
that the symptoms are psychosomatic might be a relief and diminish fear for pain and re-
injury. (J. Sarno 2007, p. 148-150; D. Schechter 2005) This is consistent with the finding 
by D. Price et al. (1987) that chronic pain and cancer patients report higher affective Vis-
ual Analog Scale (VAS) (measures pain unpleasantness) than their sensory VAS 
(measures pain intensity) compared to women in labor or patients with experimental pain, 
which suggests that the perceived threat of the pain directly affects pain experience. (D. 
Price et al. 1987) 
H. Schubiner et al. (2012) suggest that in the beginning of TMS-treatment the patient 
should repeat the sentence ”I have MBS (TMS), and I can cure myself”. This activates 
the DLPFC which then inactivates the ACC. This rapidly helps to unlearn the nerve path-
ways that also include amygdala and ANS that have been maintaining the pain cycle. 
Consciously repeating this sentence or similar affirmations it is possible use the conscious 
brain (DLPFC) to affect the subconscious part of the brain where the nerve connections 
that maintain the pain cycle are located to stop the nerves firing. Other kind of calming 
self-talk may work the same way. This is consistent with the findings that people who 
feel self-efficacy and believe that they will get better and have control over their situation 
are much more likely to get better.  (H. Schubiner et al. 2012, p. 70-71, p. 157; I. Kirsch 
1985) 
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3.2.2 Overcoming the fear of physical activity 
To heal from TMS the patients are encouraged to resume normal physical activity. J. 
Sarno (1991) treated his patients first by combining education (lectures) with physiother-
apy and psychotherapy when needed. The problem arose from physiotherapy and even-
tually it was cut out from the treatment program. The physiotherapy kept the patients’ 
attention in the physical body and re-enforced the underlining connection that the physical 
problems were physical in origin, not emotional. (J. Sarno 1991, p. 96-97) 
Here is an example how conditioning in TMS can occur in a back-pain patient. The patient 
probably had pain while sitting and thus made a connection between sitting and pain, 
even though sitting is such a benign activity that it in no means can be dangerous. Now 
the patient’s brain combines sitting with pain and expects the pain every time when sitting 
down – and so it happens. The patient has now been conditioned to experience pain when 
sitting down. J. Sarno (1991) describes a patient that went through his day which included 
a physically demanding job without any pain. However, this patient would wake up every 
night about 3 a.m. into severe back pain. Clearly a conditioned pain pattern. (J. Sarno 
1991, p. 25-27) 
During the process of healing patients need to recondition themselves from the fear of 
physical activity. Conditioning might be very powerful (S. Ozanich 2014); mental cues 
can alter physiology and the immune system can be conditioned at the autonomic (sub-
conscious) level. Russian scientists have showed in the early 20th century that the Pavlo-
vian conditioning can suppress and enhance the immune response. For example, when 
rabbits and guinea pigs were repeatedly injected with bacteria (that stimulated the im-
mune system) simultaneously with a trumpet blast, the animals ”learned” to activate their 
immune system even without the bacteria injection when they heard the trumpet blast. (F. 
McMillan 1999; C. Pert 2003, p. 190-191) Later in the 1970s R. Ader and N. Cohen 
(1975) gave lab rats an immune-suppressing drug that was flavored with sweet tasting 
saccharin. The rats became conditioned and the saccharine taste alone without the drug 
was enough to cause the suppression of their immune system. (R. Ader et al. 1975) During 
the TMS treatment the learned symptom patterns will promptly disappear (J. Sarno 2007, 
p. 138). 
The idea of overcoming the fear of physical activity in chronic pain by in vivo exposure 
therapy that involves the emotion-regulation focuses on the difficulty of dealing with 
negative emotions related to physical movement or certain situations. This has been re-
ported in small case series substantially improve patients’ pain and physical functioning. 
(S. Linton et al. 2014; S. Linton et al. 2016) In TMS treatment the negative emotions 
related to physical activity are dealt with by telling the patient that the pain is in no means 
harmful which lessens the negative affect the pain has on the patient. Even though resum-
ing the physical activity and losing fear for it is possibly the most important part of the 
healing process it is notable that the confidence in the diagnosis should be established at 
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least in some degree before starting to challenge the preprogrammed patterns and recon-
ditioning oneself from the pain related patterns. (J. Sarno 1991) 
The traditional diagnosis for back pain usually includes back sprain or strain, weak ab-
dominal muscles, muscle pull, different length legs, some spinal disorders, narrowed disk 
spaces and sciatica (when leg pain is involved). The traditional treatment for these prob-
lems includes bed rest, muscle relaxants and analgesic, as also physical interventions in 
a form of physical therapy such as deep massage, treatment with heat (ultrasound), active 
exercises, sometimes injections for analgesia and steroids. Also, the physical activities 
are advised very carefully, like what kind of posture is ”good” and how to lift and bend 
safely and what physical activity should be avoided completely. (J. Sarno 2007, p. 130) 
This view of treatment is still valid in modern medicine and many times people in pain 
are advised to avoid painful activity which is sensible in a case of an acute injury, but not 
in case of chronic pain. To heal the patient must challenge this culturally accepted view 
and believe that if the physical treatments work it is most likely only treating the symp-
toms or then placebo effect is playing a role. 
If the pain has been severe or persistent patients may also be afraid of the continuity of 
the pain and disability as well as its effects on their responsibilities and work. The reas-
surance that the pain is nothing to be afraid of and that the patients have been misinformed 
about the structural causes for the pain and that TMS is a benign disorder is needed. (J. 
Sarno 2007, p. 139). 
3.2.3 Psychotherapy and journaling 
According to J. Sarno (2007, p. 142) about 80% of the patients heal with the help of 
educational program (lectures about TMS and follow-up meetings). The rest 20% of the 
patients are guided to psychotherapy to fully understand the unconscious conflicts and 
reasons behind the symptoms.  (J. Sarno 2007, p. 142; I. Rashbaum et al. 2003) 
Psychotherapy 
Group meetings have been reported to be beneficial for many patients’ progress. In the 
meetings they can share their experience, and many enjoy talking and listening to fellow 
participants. These meetings allow patients and the physician to ask questions and correct 
misperceptions about TMS and the healing process. (J. Sarno 2007, p. 146) Also, hearing 
from other patients’ belief in the diagnosis, sharing their struggles and emotional prob-
lems can be helpful. The challenge in group psychotherapy is that every patient has unique 
emotional issues that may require individual attention (M. Lumley et al. 2019a). 
Short-Term psychodynamic psychotherapies (STDP) and intensive short-term dynamic 
psychotherapy (ISTDP) have appeared to be effective in treatment of somatic symptom 
disorders (E. Anderson et al. 1995; A. Abbass 2005; A. Abbass et al. 2009; M. Lumley 
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et al. 2019a). Patients that need psychotherapy to heal are usually burdened with strong 
internal feelings that are not easily recognized and are many times denied. For many pa-
tients it is important to learn to feel and recognize feelings like rage, sadness, disappoint-
ment, anger and abandonment etc. (J. Sarno 2007, p. 152) Anger awareness and expres-
sion can help patients with chronic headaches to improve (O. Slavin-Spenny et al. 2013) 
and experiencing the true feelings in the moment weakens or overcomes the somatization 
symptoms (A. Abbass 2005). The main focus in psychotherapy is to uncover these de-
fenses and the repressing behavior (J. Sarno 2007, p. 152). 
For many patients the biggest stressors include other people and relationships with them 
that can cause continuous conflict and pain (M. Lumley et al. 2019a; N. Selfridge et al. 
2001). These patients can benefit from learning how to differently relate to other people 
in real life. This includes finding balance between the need for assertion or power (like 
setting boundaries, saying ”no” and expressing their desires) and their need for connec-
tion (like expressing love, sadness or gratitude). This kind of behavior might be very 
frightening at first and it can be practiced in session toward an imaginary person or in a 
role-play. (M. Lumley et al. 2019a) 
The internal change that helps the patient to react differently to stressors and understand 
the motivations, fears and anger is very helpful in TMS healing. It is important to notice 
that the healing does not require changing the personality that very often is type T. What 
is often necessary is to learn how to tune down these personality characteristics with rel-
atively small changes that helps reduce the pressure experienced in everyday life. (D. 
Schechter 2014, p. 57, 60) 
Journaling 
Bringing the unconscious feelings and emotions into consciousness is important in TMS 
healing process and it eliminates the need for the symptoms to act as a distraction. Besides 
psychotherapy writing about repressed feelings has appeared to be a successful way to 
bring those unconscious feelings into consciousness (D. Clarke 2016; I. Rashbaum et al. 
2003; N. Sachs 2016; D. Schechter 2014, p. 139-145). 
There are a lot of documented potential health benefits from journaling such as fewer 
stress related visits to the doctor, reduced blood pressure, improved immune system, lung 
and liver functioning, improved mood, fewer hospitalization days and improved psycho-
logical wellbeing. Journaling can affect social and behavioral outcomes by reducing ab-
sent days from work, improve working memory and sporting performance, alter social 
and linguistic behavior and heighten students’ grade point average. (K. Baikie et al. 2005) 
Expressive writing has been reported to result in improvements in biochemical markers 
responsible for immune and physical functioning (K. Baikie et al. 2005), it has also been 
associated with increased number of lymphocytes and decreased Epstein-Barr virus titers 
(B. Esterling et al. 1994). According to J. Smyth et al. (1999) writing about stressful life 
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experiences reduced the symptoms of patients with mild to moderately severe asthma or 
rheumatoid arthritis compared to control group in a 4 month follow period. (J. Smyth et 
al. 1999) There is some evidence that also pain, and cancer patients might benefit from 
expressive writing (K. Baikie et al. 2005). 
N. Sachs (2016) represents a technique by which the repressed unconscious feelings can 
be brought into daylight. The technique is called Journal Speak and it includes writing (or 
in case one is incapable of writing talking aloud) about feelings and emotions. (N. Sachs 
2016) While other journaling instructions for TMS patients do exist, i.e. TMS-wiki struc-
tured education program (TMS Wiki 2018), The MindBody Workbook (D. Schechter 
1999) or The five-week plan to heal fibromyalgia (N. Selfridge et al. 2001), N. Sachs 
approach is presented here because it is simple, easy to approach and demonstrates the 
purpose of journaling very clearly. 
N. Sachs (2016) demonstrates that the reason people have chronic pain (and many other 
chronic conditions) is because people do not consciously feel their emotions. The uncon-
scious repressed feelings could be demonstrated as droplets of water that are slowly ac-
cumulating into a bucket during the life. These negative feelings build up during life and 
more water is added into the bucket by different stressors each day. If the bucket is not 
drained it will be in danger to overflow and these emotions are in danger to arise into 
consciousness. What Journal Speak does is that it provides a safe way to slowly empty 
this bucket (reservoir of rage and other negative emotions unfelt) so that eventually pain 
is not needed to distract the person from his feelings. 
To start the patient needs to make a list with headings like Childhood, Daily Life and 
Personality. Under each heading one must write meaningful things that need to be under-
stood only by the patient. (N. Sachs 2016, p. 152) Table 4 demonstrates a possible list 
from which the patient chooses one topic a day to journal about. 
Table 4. An example list, adapted from N. Sachs (2016, p. 152). 
Childhood Daily Life Personality 
My parents divorse. My husband only concentrates on his 
job and I feel alone. 
Need to be perfect all the time. 
My sister bullying me in high 
school. 
Money problems. Trying to be a good person. 
The girl who laughed at me in 
second grade. 
Buying a new house. Being afraid of failure. 
High expectations in school. Jealousy to my friends. Feeling isolated. 
Being late from school in 
third grade 
No job. Not being able to feel happy 
about my success. 
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It is notable that similar journaling techniques are involved in many other TMS treatment 
programs and suggestions. D. Schechter’s The MindBody Workbook provides a guided 
journal with ready questions related to the patients’ life (i.e. work, family, childhood etc.) 
(D. Schechter 1999; D. Schechter 2014, p. 139). There are also other programs that pro-
vide ready questions and topics for journaling (N. Selfridge et al. 2001, p. 185-249; TMS 
Wiki 2018), and some programs may include other ways to express and define the emo-
tions like drawing and singing (D. Schechter 2014, p. 141; The Cure for Chronic Pain 
2016-2017). The purpose of journaling is the same in all the programs: bring the uncon-
scious feelings into consciousness and help the patient open up and feel the repressed 
emotions. During the journaling process the patient learns a new psychological thinking 
style and a way to process uncomfortable feelings that is also a helpful every day tool for 
emotional stress relief after psychotherapy (if the patient has needed it) has ended (D. 
Schechter 2014, p. 140). 
It is very important to note that journaling or expressive writing for TMS healing purposes 
is very different from journaling in a traditional way. For the journaling to be ”efficient” 
it is very important that the patient is very honest with their feelings. It is not just writing 
a journal, it is deep reflection and thinking about the feelings and why one is feeling them 
and connecting them to childhood, personality and past events. 15-20 minutes every day 
is the usually recommended time for journaling (N. Sachs 2016; D. Schechter 2014, p. 
139-143), though sometimes even more time is recommended (N. Selfridge et al. 2001). 
Sometimes patients can also be instructed to write an unsent letter (M. Lumley et al. 
2019a). 
Reflection and thinking about these possible causes of internal rage will help them to arise 
into consciousness and to be felt – and release the need for distracting symptoms. It is 
important to reflect every day as well as review the study material of TMS. This is the 
way to get the knowledge and understanding into the unconscious mind. (J. Sarno 2007, 
p. 145) 
Emotional awareness and expression therapy (EAET) 
M. Lumley et al. (2019a; 2019b) present an approach of emotional awareness and expres-
sion therapy that can be very useful in the treatment of chronic pain. EAET combines 
elements from ISTDP, experiential therapy, expressive writing, exposure therapy and 
emotional rescription. In this approach patients are guided to experience and express their 
primary emotions related to previous trauma or conflict. This takes place first in sessions 
and later in actual relationships in a balanced and moderated manner. (M. Lumley et al. 
2019a; M. Lumley et al. 2019b) 
It could be argued that if the TMS symptoms are arising primarily from suppressed anger, 
why aren’t the patients just advised to verbally or nonverbally express their emotions? 
The answer is that the sources of this anger and its existence is unconscious, so some deep 
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reflection is needed to bring it into consciousness. Even if the patient would be aware of 
their emotions reversing the suppression might also have maladaptive consequences: it 
may burden close relationships and alienate family member and health care providers that 
could otherwise provide help (M. Lumley et al. 2011). Thus, the consequences of the 
emotional expression would be even more damaging to the patient than emotional sup-
pression. For these reasons psychotherapy and journaling are helpful tools to process the 
feelings and anger that lead to TMS symptoms. 
Why does journaling help? 
Even though the exact mechanism why expressive writing seems to be beneficial for 
health is unclear, some sophisticated hypotheses have been made. One theory, that could 
line up with TMS theory, is that active inhibition of thoughts and feelings related to trau-
matic events requires effort and is accumulated as stress in the body. This trauma related 
stress manifests itself as increased physiological activity, obsessive thinking or ruminat-
ing about the event and long-term disease. Journaling about feelings and emotions related 
to these events helps to confront and acknowledge the associated emotions which may 
then slowly reduce the overall stress level in the body. Writing or talking involves trans-
lating the event and emotions into words which requires cognitive processing and deeper 
understanding: this may help to organize and understand the events and result in more 
adaptive integrated schemas about self and the surrounding world. (K. Baikie et al. 2005) 
Writing about traumatic experiences and emotional and cognitive processing of these 
traumas can normalize pain processing. It is possible that the childhood adversity in-
creases threat vigilance which then may lead to continuous decreases in descending inhi-
bition from brainstem nuclei, PAG and rostral ventromedial medulla, which then leads 
increase of excitation in spinal neurons and enlargement of their receptive fields. (D. You 
et al. 2018) For example, M. Lumley et al. (2008) reported that from the 10 fibromyalgia 
patients who participated into 10-session trauma-focused emotional expression therapy 2 
had substantial improvement, four reported moderate improvement and two modest im-
provement and two patients did not benefit from the treatment (M. Lumley et al. 2008). 
C. Pert (2003) also believes that ”Repressed emotions are stored in the body – the uncon-
scious mind- via the release of neuropeptide ligands, and that memories are held in their 
receptors.” Because of this emotional catharsis is usually the focus in many mindbody 
therapies and their goal is to let out the emotions that are lodged in the psychosomatic 
network. (C. Pert 2003, p. 147) E. Rossi (2004) suggests that the relaxation and the reso-
lution of stress-induced mindbody symptoms may have something to do with the alterna-
tive splicing related to acetylcholine. 
Meditation 
J. Kaufman (2018) proposes that the modern urban world does not support humans innate 
evolutionarily evolved healing mechanisms and may even be the cause of disease. Urban 
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life is stressful and full of distractions that activate the sympathetic nervous system. The 
natural environment is also full of distractions, but the nature of distractions is less con-
scious attention requiring and more calming. Time spent in the nature activates the para-
sympathetic nervous system. To facilitate health and healing time in the nature, medita-
tion and hypnosis is recommended by J. Kaufman (2018). Meditation directs attention 
and guides to relaxation and is associated with greater activation of parasympathetic nerv-
ous system (J. Kaufman 2018) and in recent imaging studies meditation has been shown 
to attenuate the brain’s pain circuit activity (M. Lumley et al. 2011). D. Clarke (2016) and 
N. Selfridge et al. (2001, p. 112-125) mention that mindfulness and meditation are helpful 
tools for many TMS patients. Hypnosis is associated with the altered state of conscious-
ness where people are more susceptible to suggestions and hypnosis can alter mindbody 
function. Hypnosis (by using suggestions) has also been reported to reduce the likelihood 
to respond habitually thus resulting into reduced likelihood of perceived internal conflicts 
or threats. (J. Kaufman 2018) 
Conscious breathing, that is present in many meditation techniques, has been observed to 
be efficient in controlling pain. PAG that is located around the aqueduct between the third 
and fourth ventricles in the midbrain contains a large amount of opiate receptors. The 
quantity and variety of peptides that are released from the brain stem are affected by the 
rate and depth of breathing and vice versa. These peptides, many of which are endorphins 
and other pain-relieving substances, can diffuse through the cerebrospinal fluid to achieve 
homeostasis which then can lead into pain relief. It is speculated that for example some 
yogis and mothers in childbirth can through breath training gain conscious access into 
their PAG and thus reset their pain threshold. (C. Pert 2003, p. 186-187) Whether this is 
the reason why meditation and conscious breathing techniques are often included into 
TMS healing programs and considered to be helpful is not completely clear. Anyway, 
meditation is a great way to relax and manage stress which will help to calm down the 
nervous system (D. Schechter 2014, p. 146). 
Other requirements for healing 
As already mentioned, self-talk can help with TMS recovery and some TMS-practitioners 
advice patients to talk to their brain. This reinforcing the message helps to rewire the brain 
and calm and reassure the patient about their health and reduces concern about the pain, 
in a similar way as in CBT. (M. Lumley et al. 2019a; M. Falk et al. 2015; J. Sarno 1991, 
p. 93; D. Schechter 2014, p. 144; H. Schubiner et al. 2012; N. Selfridge et al. 2001, p. 
152-164) In addition, visualization and imaginary practice is thought to do the same thing. 
(D. Schechter 2014, p. 144; N. Selfridge et al. 2001, p. 164-166) According to the treat-
ment recommendations for fibromyalgia in Finland hypnosis and conscious imagination 
practice can reduce the symptoms in fibromyalgia, but only temporarily. (Kipu 2017) 
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Having enough counterbalancing fun and maintaining positive attitude is important (M. 
Lumley et al. 2011; N. Selfridge et al. 2001, p. 68-71); positive emotional states and op-
timism have been shown to reduce pain (M. Hanssen et al. 2013; M. Lumley et al. 2011). 
Laughter is known to suppress stress hormone release and lower the cortisol levels in 
blood. Laughter also triggers the release of endorphins and natural painkillers into the 
spinal canal – a natural analgesic response. Because cortisol also suppresses immune sys-
tem, laughter is good for boosting one’s immune system. (S. Ozanich 2014, p. 308) Some 
TMS patients may lack self-care skills and for them it could be beneficial to set aside 2-
5 hours a week to find an enjoyable activity (D. Clarke 2016). 
3.2.4 Treatment programs and information sources for patients 
The treatment programs and information sources presented in this thesis are considered 
to be the most reliable, commonly known and available for TMS patients. Other materials 
that are reliable but are not mentioned here do probably exist - there is no scientifically 
trustworthy collection of TMS treatment materials and options. TMS wiki and other TMS 
related webpages and books have some lists of TMS related books and materials that can 
be very helpful for patients. It is notable that the reliability of the materials is up to the 
user because no profound scientific evaluation has been done by any major organization. 
Because there is not (yet) support for TMS diagnosis and treatment from major organiza-
tions the recovery programs and TMS related materials are mostly developed by TMS 
practitioners (i.e. medical doctors and psychotherapists) or former TMS sufferers. Be-
cause guidelines for treatment from major organizations and scientific research about 
TMS are lacking there is no clear answer which materials would be the best for the treat-
ment. The options presented here are just a collection of materials and resources for TMS 
treatment to give the reader an overview about what kind of possibilities already exist. 
However, all the treatment materials and programs presented here rely on J. Sarnos orig-
inal TMS treatment techniques. 
Evaluation by a TMS practitioner 
Consulting a TMS physician would be the best option for a TMS patient. A trained TMS 
physician could confirm the diagnosis, evaluate the optimal treatment strategy, monitor 
the progress and change the treatment if needed. A TMS practitioner could guide the 
patient to read and go through educational and other self-help materials related to TMS. 
Because direct consultation of a TMS practitioner is not an available option for many 
patients the role of education and self-help materials is irreplaceable in many patients’ 
recovery. 
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Education and self-help materials 
According to D. Schechter et al. (2004) the education material would need to be clear, 
reliable and professional quality. It is also important that at home education material is 
user-friendly (avoids medical jargon), understandable and considers the patients’ educa-
tion level and language. In the pedagogical point of view there should be different mate-
rials for different learners like kinesthetic, visual and audio learners. Also, the portability 
of the materials should be considered and the possibility for utilizing recorded media. A 
good education material would also be interactive and would include task-oriented mate-
rials that require patients’ active involvement, like journaling. (D. Schechter et al. 2004) 
There are different education and self-help materials that the patient can be ”prescribed” 
to read and go through. Some helpful books are presented in Appendix A. More interac-
tive materials are usually meant to help the patient to discover and release the repressed 
emotions or otherwise support the patients’ recovery journey. A list of some of these 
materials is presented in Appendix B. A more profound presentation and evaluation of 
these materials is beyond the scope of this thesis. 
Additional material is to be found in individual webpages, blogs and YouTube, but again 
then the reliability is up to the user to define. However, when the websites or interviews 
that can be found are performed by a TMS practitioner the reliability increases and I 
would consider them to be good information resources. The problem with this kind of 
materials is that identifying a good TMS practitioner and reliable material is not usually 
possible for a patient who is unfamiliar with TMS. 
There are some materials available in other languages, but English is the predominant 
language in the educational materials about TMS. Translations of these materials are lack-
ing or are not necessarily good quality or are not presented by reliable organizations. 
At the moment (4.3.2019) the author is aware of only one webpage that presents TMS in 
Finnish. The material includes a simple presentation about TMS and a questionnaire of 
whether a person might have TMS or not. Even though it refers to J. Sarnos and D. 
Schechter’s materials and seems to be correct about TMS, the reader may not consider it 
to be reliable because the information is not presented by any major organization and the 
is only a collection of lecture slides. (Grafili) 
Some patients may do well only with the knowledge that their symptoms are TMS and 
nothing malignant is going on. For some guided treatment programs and journaling exer-
cises may be needed so that they understand the roots of their unconscious rage. However, 
these materials do not replace the guidance of a medical professional in the treatment and 
some patients may require the help of a trained TMS therapist. 
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3.2.5 Future technology for TMS treatment 
TMS can be effectively treated without any modern technological interventions. How-
ever, the ANS and especially sympathetic and parasympathetic nervous system activation 
levels are related to TMS symptoms. Measurement of this activity and helping to return 
the ANS into balance by activating parasympathetic nervous system and suppressing the 
constant activation of sympathetic nervous system could possibly be done with current 
technology. 
Stress level measurement device 
TMS patients tend to repress their feelings. In the treatment an important factor is to learn 
to recognize the repressed feelings and situations that trigger symptoms (often these sit-
uations include repressed feelings and anger). Because these feelings are unconscious the 
patients would benefit for additional help in detecting these situations. This of course 
relies on the assumption that emotions can be somehow “measured” and that repressed 
emotions also cause physiological symptoms related to traditional stress response that can 
be detected. Whether this happens when repressing emotions is not known. 
One possibility could be a portable device, like a wrist watch, that would measure the 
stress level and help the patient to assess daily stress levels and notice stressful situations. 
The idea of this kind of device was originally presented by David Schechter. Common 
physiological markers of a stressful situation are that heart rate goes up, respiration fre-
quency increases, heart rate variability becomes lower and the skin conductance changes. 
The intensity of emotional states could be measured by galvanic skin response (GSR) that 
refers to the activity of sweat glands. Skin conductance is regulated by the ANS and is 
not in conscious control. Increased skin conductance means increased emotional arousal.  
Cortisol level would indicate stress level, but unfortunately frequent saliva or blood cor-
tisol level measurement is not practical or even possible. 
Some stress level measurement and management devices already exist. Moodmetric ring 
and app by Vigofere Oy are developed to help with stress management (Moodmetric 
2019). Oura ring (Oura 2018) and Firstbeats Heart Rate Variability measurement 
(Firstbeat 2019) are other examples of existing technology that can help with stress man-
agement. 
If the stress level would build up above a certain level the device would recognize it and 
inform the patient. Thus, the patient would recognize the need for psychological insight 
related to the situation. The patient would know to reflect the situation and possibly jour-
nal or talk with therapist about the situations and emotions involved. This could also help 
the patient to recognize the need for relaxation and meditation. 
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Vagus nerve stimulation 
Another approach is to consider vagus nerve stimulation. Vagus nerve is responsible 
much of the function of parasympathetic nervous system (M. Bear et al. 2006). For the 
treatment of epilepsy and seizures there are surgically implemented vagus nerve stimula-
tors as well as recently transcutaneous vagus nerve stimulators (the efficacy still needs to 
be studied) (H. Hamer et al. 2019; A. Raslan et al. 2018, p. 109). A similar device without 
surgical intervention could be considered to assist in TMS treatment: if the excitation of 
the nerve could be measured and maybe properly stimulated, it could be part of TMS 
treatment. 
It is notable that vagus nerve can be stimulated by other means i.e. conscious breathing 
etc. The need for technology to excite vagus nerve might not be necessary if natural means 
appear to be as efficient as the possible device. In addition, TMS healing should not de-
pend on any external device – internal balance should be able to be maintained without 
external devices. But maybe similar principles could be applied with this as with medica-
tion usage during TMS-healing: sometimes momentarily treating an acute attack with 
medication can be considered helpful. Momentarily activating the parasympathetic nerv-
ous system with external stimulation can help the patient to get over a difficult period in 
healing. 
Points to acknowledge 
It is notable that any current measurement device cannot separate between positive and 
negative emotions. Because most often the emotions repressed are negative only the 
recognition of negative emotions would usually matter. This could be dealt in a way that 
when the device would recognize emotional arousal it would ask the user whether the 
emotion is positive or negative. However, it is also notable that the role of repression of 
positive emotions in TMS is not clear. 
If some technological interventions are to be developed in the future to assist with TMS 
healing the role of placebo related to these technological interventions should be carefully 
considered. TMS healing will not be permanent if the patient relies on the device or any 
other technological intervention to do the healing work for them. For this reason, I would 
be very careful when considering technological interventions as a part of the TMS treat-
ment. Whether this kind of devices could be developed and successfully utilized in TMS 
treatment is a future engineering question. 
3.3 Success rate of TMS treatment approach 
It has been noted that people who cannot repudiate the physical/structural diagnosis and 
reject the TMS diagnosis generally do not heal. In general, it has been observed that the 
mindbody treatment approach has 70-90% success rate among the patients who accept 
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the TMS diagnosis. (D. Schechter et al. 2005) However, there is no consensus or statistics 
based on scientific studies about the effectiveness of TMS-treatment. The results of the 
following scientific studies support TMS-treatment approach and give some assumptions 
of the possible success rate. It is notable that the mindbody approaches to treatment as 
well as the duration and forms of treatment vary in these studies. 
J. Sarno (1991, p. 123-124) describes a follow-up survey by telephone in 1987 for 109 
patients with back pain that was attributed to a herniated disc. The patients were selected 
randomly from a large pool of patients and each of these patients were diagnosed and 
treated with TMS 1-3 years prior the survey. 88% (96) of the patients were free or nearly 
free of pain and were unrestricted in physical activity, 10% (11) were improved though 
had some pain and were restricted in physical activity and 2% (2) were unchanged. The 
patients that had not improved continued in psychotherapy and seemed to have severe 
and persistent psychological problems. (J. Sarno 1991, p. 123-124) 
An uncontrolled study performed by A. Burger et al. (2016) supports the efficacy of psy-
chological intervention and mindbody approach in treatment of chronic musculoskeletal 
pain. They studied a new therapy method aimed at psychological attribution and emo-
tional expression and awareness with 72 participants. The program consisted of education 
about the mindbody neural pathway model in chronic pain, emotion awareness tech-
niques, expressive writing exercises about current and past life stressors and re-engage-
ment into activities that were previously avoided. After six months about two-thirds of 
the patients had improved 30 % or more in pain and other outcomes, 70 % improvement 
was detectable in one-third. (A. Burger et al. 2016) 
M. Hsu et al. (2010) studied the effect of a mindbody model of pain based on J. Sarnos 
work with affective self-awareness intervention on fibromyalgia patients in a randomized 
controlled trial. The results showed that the intervention group had significantly lower 
pain severity, improved physical activity and higher tender point threshold than the con-
trol group: 45,8 % of the fibromyalgia patients had at least 30 % reduction of pain after 
6-months follow-up, when the pain reduction was 0 % among the waitlist controls. (M. 
Hsu et al. 2010) 
In a randomized controlled trial with 230 fibromyalgia patients EAET approach to 
chronic pain was tested against the benefits of fibromyalgia education and CBT. In the 
trial the patients in each group were given eight 90-minute sessions. EAET appeared to 
be more effective than fibromyalgia education and had some advantages over CBT on 
pain. (M. Lumley et al. 2017) 
D. Schechter et al. (2007) studied the mindbody treatment program for chronic back pain 
patients diagnosed with TMS. The treatment program appeared to show reduction in pain: 
VAS scores decreased 52% for average pain, 35% for worst pain and 65% for least pain. 
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In addition, quality of life was improved, medication use decreased, and activity levels of 
the patients increased. (Schechter et al. 2007) 
 J. Carty et al. (2018) targeted an EAET based life stress interview to women with chronic 
pelvic pain in a randomized controlled trial. The study included 62 patients from whom 
37 had a 90-minute interview targeting i.e. the disclosure about stressors and awareness 
of connections between stress, emotions and symptoms. 25 patients who were treated as 
usual served as a control group. The group that received the interview improved in phys-
ical symptoms, but no improvement was detected in psychological symptoms. (J. Carty 
et al. 2018) 
In a randomized controlled trial by E. Thakur et al. (2017) the effects of EAET to IBS 
was compared to relaxation training and patients on waitlist. The study contained 106 
patients and included three 50-minute individual sessions of EAET or relaxation training. 
The EAET approach reduced the severity of IBS symptoms significantly. The life quality 
was improved by EAET and relaxation training. The psychological symptoms were not 
affected by EAET treatment but improved with relaxation training. (E. Thakur et al. 2017) 
A randomized controlled trial that included 75 patients presenting to primary care with 
medically unexplained symptoms studied the efficacy of an EAET interview. One 90-
minute interview had significant effects on pain severity, pain interference and sleep prob-
lems and psychological symptoms in 6-weeks follow-up. (M. Ziadni et al. 2018) 
The effects of anger awareness and expression training (AAET) on chronic headaches 
was compared with group-based relaxation training and waitlist controls in a randomized 
trial. The study included 147 patients who received either three group sessions of AAET 
or relaxation training. Both AAET and relaxation had similar positive effects on head-
ache-related outcomes. Also, psychological stress was significantly reduced by relaxation 
training but not by AAET. (O. Slavin-Spenny et al. 2013) 
An emotional exposure treatment was tested on 10 patients with fibromyalgia and trauma 
history. The treatment targeted emotional processing of trauma-related avoidance behav-
ior and contained 8-15 therapy sessions. After three months there were small to medium 
benefits on pain and disability and substantial effects on fibromyalgia impact, emotional 
stress and trauma symptoms. 20 % of the patients showed substantial improvement, 40 % 
showed moderate gains, 20 % had modest improvement and 20 % did not benefit from 
the treatment. (M. Lumley et al. 2008) 
It is notable that many of the studies made about the efficacy of TMS treatment are based 
on “theoretically pure” EAET approach. Thus, those studies did not include CBT or ACT 
based approaches and thus excluded i.e. mindfulness and re-engagement to physical ac-
tivities. M. Lumley et al. (2019b) believe that if these approaches are combined with 
EAET the patients will receive even greater benefits from the treatment. (M. Lumley et 
al. 2019b) 
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3.4 Problems in TMS treatment 
Ability to see a TMS practitioner 
The best option for a patient would be to consult a TMS practitioner, but unfortunately 
there is limited availability to TMS practitioners. There are not many trained TMS phy-
sicians because TMS is currently unknown to mainstream medicine. According to TMS-
Wiki (2018) there are total 141 TMS practitioners from which 52 are physicians, 78 ther-
apists and 11 others. The PPDA (2018) gives a list of 166 TMS practitioners: 56 physi-
cians, 95 therapists and 15 others. Most of them work in USA, but some are to be found 
in Australia, Canada, Ireland, Israel, Germany, Italy and United Kingdom. There might 
be TMS practitioners in other countries, but collective reliable data about the number and 
distribution of these practitioners does not exist. So, the limited availability, distance and 
in some cases the price of the treatment may be a problem. Some practitioners do offer 
services via internet or telephone which is good if a TMS practitioner is not available in 
a proximity of the patient. 
Also, a difficulty for the patient that cannot see a TMS physician is to find the best and 
the most reliable education material that would support the patients’ recovery. To choose 
the best material for the patient it is needed to know that what kind of learner the patient 
is and what kind of material would support TMS healing the most. 
Accepting the diagnosis 
People with mindbody disorders may be susceptible to the fact that their physically man-
ifested symptoms have an emotional cause (D. Clarke 2016) According to Marc Sopher’s 
(M.D.) experience as a medical doctor, only 10-20 % of patients with clear TMS are 
willing to accept the diagnosis. (J. Sarno 2007, p. 340) People who are in need of the 
psychological defense mechanisms that are maintained by the pain, or do not want to deal 
with the emotional factors contributing for the pain, do not usually accept the diagnosis 
and thus are not possible to be treated as TMS patients (D. Schechter 2005). Also, many 
patients describe themselves often being fine and happy with their lives and being on a 
holiday at the onset of symptoms. What is not realized is that there is always stress and 
people constantly worry about different things. It is also notable that it is not needed to 
be a big stressor to trigger the symptoms because what counts is the size of the reservoir 
of negative and repressed feelings and rage: even a minor stressful thought may threaten 
this reservoir to overflow. With the words of Marc Sopher, it is the ”straw that breaks 
the camel’s back”. (J. Sarno 2007, p. 345) 
Willingness to embrace difficult emotions 
Besides the fact that the presence of unconscious emotions may be denied or not recog-
nized, the repressed emotions may be so deep and painful that there is no willingness to 
embrace them and because people are not aware of repressed emotions they may not be 
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motivated to try psychotherapy. Especially patients with childhood trauma may not be 
willing to embrace or encounter the emotions related to this trauma. Also depending of 
the victims’ personality and environmental factors the survival from the emotional trauma 
may vary. 
False believes 
Media and faulty medical advice can also be in the way of healing from TMS. People 
have false believes about how to lift heavy objects, how to sit or stand (S. Ozanich 2014, 
p. 208). Many times, rest is recommended for acute back pain which according to recent 
studies is usually not the best treatment option. Keeping the patient active may enhance 
patient’s recovery and reduce the risk of developing chronic pain conditions. (S. Linton 
et al. 1993, A. Malmivaara et al. 2014; T. Ojala 2018) Also nocebo effect is accumulating: 
people are warned by different sources from different diseases (S. Ozanich 2014, p. 208). 
The unconscious mind hears everything: social contagion of symptoms through media or 
friends is not uncommon. The same with placebo: a person sees a commercial how some 
medicine helps, believes it and it works. Or a person hears from a close friend that has 
had a successful back surgery (which in most cases probably works because of placebo), 
he believes it and goes to surgery – and back pain is gone (though because the origin of 
the symptom was not treated there will probably be another symptom created soon after 
to take its place). The same can also happen with physiotherapy: it can help for a while, 
also because it increases local circulation in the location of hypoxia. But because physio-
therapy does not remove the real reason for the symptoms they will remain or in case of 
the symptom imperative they will move to another location or system. (Sarno 1991, p. 
151)  
In the Western culture most people have learned (as a misconception) that all physical 
symptoms can be explained by abnormal pathology and thus can be treated and cured 
with physical interventions (E. Davey 2016). In the clinical setting pain is often seen as a 
purely sensory experience related to tissue damage and the possibility of emotional con-
tribution to the pain is neglected (M. Lumley et al. 2011). Thus, people may be offended 
if the health care professionals propose that they have psychosomatic disorder: a normal 
misconception is that the pain is ”all in their head” or that they are making up the pain. 
(E. Davey 2016) In addition, rare medical professionals are aware of the mindbody dis-
orders. TMS is not included into the medical training of most doctors so the recognition 
of these problems is weak and due to this reason misdiagnosis is common (D. Clarke 
2016; D. Schechter 2014, p. 67, 71-72). As a result, many patients are misinformed about 
their pain by their medical doctors (D. Schechter 2014, p. 40). 
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Education of TMS-practitioners 
If a medical professional would like to get familiar with TMS only few options are avail-
able. In the UK a practitioner interested in TMS can participate SIRPA practitioner train-
ing-program that is available online (SIRPA UK 2018). The Psychophysiologic Disorder 
Association (PPDA) also has some training available (PPDA 2018). For many doctors 
and psychotherapists, the way to be a TMS practitioner is through private learning i.e. by 
reading materials and participating seminars. One possibility is to be mentored by a TMS 
practitioner and learn by working with patients with chronic pain.  
As can be seen, systematic education of medical practitioners is lacking. The education 
of a practitioner about TMS depends a lot on personal interest. In addition, the existing 
education programs are in English, which can exclude many practitioners due to inade-
quate language skills. 
Current treatment setting 
The proper recognition of the causal link between stressful life events and chronic pain is 
poor at the moment. Thus, the health care is organized in an inefficient way: patients’ 
pain is managed separately to trauma. It is important to notice that psychological factors 
directly contribute to chronic pain and that the patients’ cognitions, emotions and behav-
iors are not only consequences of the pain. (M. Lumley et al. 2019a). These two are ac-
tually so closely related to each other that the patient would benefit from a reorganization 
of health care where the pain and trauma could be treated in the same clinic. This would 
also help in the mental change that is needed among practitioners and patients: that many 
physical conditions are psychological in origin and they can be cured by learning. 
Identification of the real cause of the symptoms is poor 
Nowadays chronic pain is treated in the basis of secondary gain and structural abnormal-
ities are usually considered as the causes of the pain. There might be benefits from the 
treatments but because many of these patients have TMS the relief is only temporary 
because the benefits of the treatments are based on placebo effect. (J. Sarno 2007, p. 113; 
H. Schubiner et al. 2012, p. 19-20; M. Sopher 2003, p. 38) 
Along with the development of diagnostic technology such as x-ray, MRI and CT scan 
the diagnosis of bodily conditions has become more accurate. However, it is notable that 
not all seen in these images has anything to do with why a patient is in pain and all causes 
of pain cannot be seen with this technology (M. Lumley et al. 2019a; D. Schechter 2014, 
p. 2). TMS is also difficult to measure and there is no simple test, like blood test or x-ray, 
that would confirm the diagnosis with 100% accuracy (M. Sopher 2003, p. 42). 
Traditionally medicine has focused how to treat the symptoms, not the cause of disease. 
For example, how does the traditional medicine deal with depression: depression is seen 
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as a pathological state with specific chemical state in the brain. The balance is then re-
stored by drugs and the disorder is then cured. According to TMS theory the cause of 
depression is not cured, only the symptoms are made to disappear. The cause of depres-
sion are the frightening and disturbing feelings in the unconscious which cause the chem-
ical changes in the brain and thus depression. So even though the chemistry of this clinical 
state can be identified it does not establish its cause – the chemical state itself might be a 
result, not the cause. It can be asked: is a disorder being cured if the symptoms have 
disappeared by medication even though the cause of the disorder remains uncertain? (J. 
Sarno 1998, p. 37, 39) 
Scarce research data 
In the way of accepting TMS in the field of medicine is that it is not easy to study, not 
many scientific publications exist and not enough is yet known to understand TMS com-
pletely. Also J. Sarno (1999) addresses: ”The psychosomatic phenomena cannot be stud-
ied in the test tube or by using laboratory animals. Unconscious emotions are not re-
vealed by the administration of tests or personality profiles”. (J. Sarno 1998, p. 35) Un-
fortunately current scientific approach demands treatments to be evaluated by formal test-
ing, which in the case of psychosomatic conditions is hard to do (M. Sopher 2003, p. 42). 
TMS healing requires an effort from the patient 
Healing from TMS is a process. Thus, it is not a quick fix which might also be a problem 
for many people: we live in a culture where in case of physical problems we go to the 
doctor, they examine us and prescribe a pill, or we even go to hospital and have a surgery 
and suffer a day or two but after that we are supposed to feel better. Many people would 
rather take the quick-fix-now and the modern health care relies much on medication and 
physical or invasive procedures. This is not the case in TMS healing. The process of 
healing might take weeks, months or even years. (S. Ozanich 2014, p. 139; D. Schechter 
2014, p. 3; N. Sachs 2016) Changing the programming of the unconscious mind through 
the conscious mind can be difficult (B. Lipton 2015, p. 121-123; 180), which might also 
play a role in the time of recovery from TMS. Changing awareness happens through 
deeper understanding – one must view their lives and reflect on it and change their per-
ception when needed and challenge conditioned patterns. (S. Ozanich 2014 p. 208) 
Reaching this awareness and understanding is needed for the recovery when just educa-
tion is not enough to banish the symptoms – and this takes time. The problem is that 
people rarely stop and think about their lives. In the modern world and culture people are 
not encouraged to take time to do so. (S. Ozanich 2014, p. 139) 
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4. DEVELOPMENT OF AN ONLINE DIAGNOSTIC 
QUESTIONNAIRE 
TMS cannot be diagnosed purely with any specific physical test or examination. In the 
field of psychology questionnaires are often used to access the patients’ health. Because 
TMS involves the psychological component a questionnaire can be helpful in the diag-
nostic process. 
It is important to note that TMS diagnosis should always be made by a medical practi-
tioner and all other malignant diagnoses should be ruled out first. This tool is meant to 
assist the patient and medical practitioners to do the TMS diagnosis along with a medical 
examination and interview.  
The questionnaire used for this tool already existed as a paper version and is also pre-
sented by D. Schechter et al. (2007). However, making an online version of the question-
naire could probably make the questionnaire more easily available for a larger population 
of patients. Some patients may not have a possibility to see a TMS practitioner, so an 
online questionnaire could help them to assess the possibility whether they have TMS or 
not and then discuss the possibility with their doctor. The results of the questionnaire, if 
performed alone by the patient, should always be discussed with a medical practitioner. 
The usability of the questionnaire was tested so that the suitability of the questionnaire 
for online use could be evaluated. Thus, possible improvements could be made to the 
online questionnaire if it is to be taken for larger use; possibly this kind of questionnaire 
could be available for laymen online, so people could estimate their risk for TMS, in a 
similar fashion that there are questionnaires that asses the patients’ possibility of other 
illnesses like diabetes. 
4.1 Development of the tool 
Background 
The questionnaire was based on the questionnaire presented in an article by D. Schechter 
et al. (2007) and in the book Think Away Your Pain by D. Schechter (2014, p. 76-80, 
131-137). The original paper version of the questionnaire is presented in Appendix C. 
This questionnaire with ready questions was chosen because a) the existing questionnaire 
is well done, already used with patients and suitable to be transformed to a short online 
questionnaire b) the author of this thesis is not a medical doctor, so the questionnaire 
made by Dr. D. Schechter is considered to be much more reliable. The paper version of 
this questionnaire has already been used by D. Schechter when diagnosing patients with 
TMS (or not TMS) for about two decades. 
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Translation of the TMS questionnaire into Finnish is presented in the Appendix D and the 
result page in Appendix E. TMS is not well known in Finland so it was seen important to 
translate the questionnaire for future purposes. All Finns do not understand English well 
enough to use the English version of the questionnaire. Also, filling the questionnaire is 
much easier for patients in their own native language. When the health care system in 
Finland decides to accept TMS diagnosis to general health care, an assisting tool for di-
agnosing TMS is then needed and it would already exist. 
The program used for the development of the online questionnaire is Webropol question-
naire program. This program was chosen because various types of questionnaires can be 
created with it in a user-friendly way and it is free of charge for TUT students. 
Development 
For the online version of the questionnaire a short explanation about TMS was added at 
the beginning of the questionnaire (see Appendix D). 
According to the answers given to the questionnaire the person doing the test would re-
ceive results of the probability of having TMS. Besides that, a short explanation of the 
result was added as well as some TMS information resources. This will be needed, if the 
questionnaire is not performed under the supervision of a medical practitioner who can 
explain the results and provide the patient with further information. The result page is 
presented in Appendix E. 
4.2 Testing the tool 
To assess the understandability and user experience of the questionnaire (both Finnish 
and English versions), it was tested with university researchers. The questionnaire was 
sent with instructions by e-mail to 33 possible participants. Altogether 14 people com-
pleted the questionnaire. The participants were given the option to answer the English 
and Finnish versions (the native language of the participants was unknown): 13 completed 
the English version of the online TMS-questionnaire, 11 completed both the English and 
Finnish version of the questionnaire. 
57 % (8) of the participants were female and 43 % (6) male. Only one participant was 
familiar with TMS before performing the questionnaire so TMS information presented in 
the questionnaire was new to most participants. The age division of the participants is 
presented in Figure 5. One participant did not give the background information about age, 
familiarity with TMS and did not answer question 4 in feedback. 
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Figure 5. Age distribution of the participants. 
The researchers were guided to try to take the role of a patient when answering the ques-
tionnaire. After that they replied to a third questionnaire (Feedback, Appendix F) that 
assessed the usefulness of the online questionnaire. The Feedback questionnaire was de-
veloped with the Webropol-questionnaire tool and the questions can be seen in Appendix 
F. 
The answers of the researchers to the TMS questionnaire were not assessed and both the 
TMS-questionnaire and the feedback were anonymous. 
4.3 Assessment of the tool 
Overall participants found the questions clear and easy to answer. Table 5 shows the re-
sults related to the usability of the questionnaire. Most participants found the question-
naire easy to use. According to the feedback, the questions were easy to understand by 
most participants. Also, the results were easy to understand but the info about TMS even 
though evaluated as good by most participants could possibly need some improvements. 
The questionnaire was informative enough by majority of the participants. 
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Table 5. Usability of the questionnaire. 
 
The visual outlook of the questionnaire was suggested to be improved, especially the 
clarity of the results that the patient receives after completing the questionnaire. This rec-
ommendation was expected: the Webropol tool allows only few visual changes to the 
result page. Due to this reason the result page is not visually as clear as it was originally 
planned to be. Unfortunately, this aspect cannot be changed with this program. 
One good recommendation was to add a year and a publisher into the information about 
the informational books. Now the feedback page only includes the name of the author and 
the name of the book. The books can be found with this information very easily, but of 
course more detail information makes finding the resources easier. In addition, few 
spelling mistakes were corrected from the result page. 
The English questions were copied directly from the original questionnaire. The language 
skills of the participants were not considered, and it could be seen in the feedback from 
the questionnaire. There were some issues possibly related to the native language of the 
participant being other than English, i.e. some abbreviations and questions were found 
difficult to understand by some participants. Whether these comments were due to inad-
equate language skills or to the original English appearance of the questionnaire not being 
clear enough, the questions of questionnaire will not be changed due to the reasons a) and 
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b) explained earlier. These comments however point out the importance that the diagnos-
tic questionnaire should be very clear and in the native language of the patient to avoid 
misunderstanding. 
Some of the feedback was related to the setting of questions and answer options in the 
original version of the questionnaire. The questionnaire has been used for such a long 
time that probably these changes could have been made already if they had proven to be 
needed. The feedback included: 
• good amount of questions: the questionnaire is not too long 
• adding a “maybe” option in yes/no questions (though one participant commented 
that it is good that there are not too many options) 
• adding a numerical answer scale to some questions and questions related to pain 
intensity 
I personally would not recommend adding a numerical estimate to this questionnaire. At 
least the numerical measurement of pain is proven to be very difficult. For example, VAS-
score (in a scale of 0-10) is often used in health care to measure pain. However, nowhere 
is defined what the numbers in the scale mean. I.e. what does number 3 mean in the scale? 
Or if number 10 is to mean the worst pain, how can the patient know if the pain he is 
experiencing is the worst it can be? (T. Ojala 2015, p. 115-116) In addition, the chronic 
pain patient can get used to the pain in such a way that estimating the pain intensity may 
be misleading. Asking about the overall functionality would better define the state of the 
patient. 
Finnish TMS-questionnaire feedback 
The feedback of the Finnish questionnaire concentrated on the accuracy of translations 
and language. Here are some examples of the comments. 
One participant found the text “disclaimer” not so necessary and recommended that it 
could maybe be taken out. It is true that the word “disclaimer” is not often used in Finnish 
language and might give an untrustworthy impression to the person doing the question-
naire. However, if the “disclaimer” is taken out in the next version of this questionnaire, 
the text needs to be very clear that this test will not replace doctors’ evaluation and diag-
nosis. 
A lot of feedback concentrated on translations. Question number two was translated gram-
matically incorrectly and should read i.e. “Oletko mielestäsi vaativa itseäsi kohtaan, 
hyvin perinpohjainen, järjestelmällinen tai perfektionisti? Kannatko voimakasta vastuuta 
muista ihmisistä?” to be correct. Into the Finnish version of question one there could be 
more specific translation including the “onset of pain”. Some more subtle translations 
issues and opinions were also presented in the feedback. To make the translations better, 
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counselling an interpreter familiar with medical terminology would probably be benefi-
cial so that the content of the Finnish questions would match the English questions accu-
rately enough leaving no room for personal interpretation. 
Limitations 
Only 14 people participated into testing the online questionnaire. Even though the number 
of participants was not great, it was considered to be enough for analysis. The feedback 
was profound and individual additional comments and suggestions were mostly in line 
with each other. In addition, it is notable that the participants of this study were mainly 
university researchers – so most probably highly educated people which may differ from 
the actual population of patients that might use this questionnaire in the future. Another 
limitation of this study was that the native language of the participants was not consid-
ered. 
One limitation to be noticed is that the TMS-questionnaire in general assesses only the 
likelihood that chronic pain is due to TMS. There are other possible conditions that are 
possible TMS equivalents that the questionnaire does not assess. 
Future of the questionnaire 
The next step would be to perform the recommended changes to the questionnaire. Espe-
cially the translation of the Finnish version should be developed and consulting a medical 
professional and an interpreter could be beneficial. After this the online version could be 
tested with actual patients. 
Notable is that this questionnaire is meant to be used along with the guidance of a medical 
professional or doctor who is familiar with TMS. If this questionnaire would be presented 
online one big problem would be how the patient could discuss with a medical profes-
sional about TMS diagnosis when the medical community largely lacks awareness of 
TMS. In case this questionnaire is to be put available online it would be important to a) 
present it in a reliable context supported by some major organization b) provide the pa-
tient with information where to find a TMS practitioner who could confirm the TMS 
diagnosis. The possible search terms (i.e. chronic pain, back pain, TMS, tension myositis 
syndrome, tension myoneural syndrome, the mindbody syndrome, psychophysiological 
disorder or other TMS equivalents) that would guide a patient with chronic pain to this 
questionnaire should be considered so that patients could find this questionnaire. 
I would like to address that no questionnaire does not diminish the need for a deep dis-
cussion between the patient and the medical professional doing the diagnosis. The reasons 
for psychogenic pain (and also other type of chronic pain) may vary. In order to assess 
patients’ susceptibility to TMS, a medical professional should be able to understand the 
patient as a person and pay attention what is going on in his life. This can only happen 
through a profound discussion with the patient. 
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5. DISCUSSION 
What is known and what is not known about the TMS symptom induction 
According to the information about TMS presented in this thesis the hypothesized process 
of TMS symptom induction is summarized in Figure 6. 
 
Figure 6. What is known and what is not known about the TMS symptom induction. 
TMS symptoms start with an environmental signal that is considered to be stressful by 
the brain. Same signal may not be stressful for everyone and the perceived threat value 
of a signal is much based on childhood experiences and learned behavior. In case the 
signal is perceived threatening it leads to ANS activation, in a stressful situation SNS 
activation specifically. 
At this point there is a chance to either express the emotion or otherwise process it. Pro-
cessing the emotion and dampening the stress producing effect of various environmental 
signals is usually the goal of journaling and psychotherapy. If the process of symptom 
induction is stopped here the process does not develop to the stage where TMS symptoms 
occur. In the prevention of TMS this is important to understand. 
If the emotions are not adequately processed they become repressed. This is an uncon-
scious process. If the reservoir of repressed feelings grows too large, even a minor stressor 
can be enough to initiate TMS symptoms. When the need for symptoms is “decided” there 
are changes in the nervous system and possibly in the endocrine and immune system as 
66 
well. It is not known how the type and location of symptoms is “decided”. If the symp-
toms are chronic pain they are likely to be caused by the ANS that causes local hypoxia 
and buildup of waste products which leads to pain in involved muscles, nerves and liga-
ments. In case of the involvement of endocrine and immune system possible symptoms 
generally include allergies, IBS and chronic fatigue, but the content of TMS equivalents 
still needs further study and confirmation. 
Analysis of the healing process 
Analysis of the proposed healing process according to the information presented in this 
thesis is shown in Figure 7. 
 
Figure 7. Analysis of the healing process. 
The first part of the healing process is realizing that the symptoms are TMS. The patient 
needs to decide whether to believe in the diagnosis or not. If the patient stays doubtful, 
full recovery is not likely. N. Sachs (2016) encourages people to try journaling approach 
to their symptoms even if they still have doubt on the diagnosis - journaling may help to 
release repressed emotions, which leads to reduction of symptoms. Experiencing this 
change in symptoms can help the patient to achieve enough confidence in the diagnosis. 
Developing belief in the diagnosis is important in recovery (M. Lumley et al. 2019b; H. 
Schubiner et al. 2012, p. 32, 70-71). It is thought that when the patient believes in the 
TMS-diagnosis the fear towards the symptoms and future dissipates. The details of this 
process are not known but it is likely that the DLPFC is related to this process by reducing 
the activation of ACC (H. Schubiner et al. 2012, p. 32, 70-71). Also, other physiological 
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changes in brain chemistry occur, though the details are still to be uncovered. ANS acti-
vation and especially the reactivation of PSNS follows from the changes in the brain. In 
case of chronic pain this leads to dissipation of local hypoxia and the pain is removed. In 
case of the involvement of endocrine and immune system the symptoms related to these 
systems are also relieved. 
Sometimes the symptom imperative phenomenon occurs. Why this happens and how the 
brain “chooses” the new location of symptoms is yet to be discovered. It is thought that 
the reason for the existence of the symptom imperative phenomenon is that when the old 
“distraction technique” does not work but the patient still has strong emotions they need 
to be distracted from the brain creates symptoms in other location to keep the minds at-
tention away from those emotions. 
If the patient has strong emotions that require repression only education about the syn-
drome is not enough to abolish the symptoms. In this case deeper emotional work is 
needed i.e. in a form of journaling or psychotherapy. Finally, when repressed emotions 
are discovered and properly felt there is no need for the TMS symptoms and balance in 
the PNI-system can be restored and the symptoms disappear. 
The role of inflammation 
It is questionable whether inflammation is playing a part in TMS. Sarno (1991) says that 
there is no evidence of inflammation at least in back pain patients. Still steroidal and 
nonsteroidal medication is used to treat this condition. It is difficult to evaluate the effi-
cacy of this medication because most of these drugs have analgesic effect too, but because 
there is no inflammation present in TMS patients it is most likely that the efficacy of these 
drugs is based on their analgesic abilities or placebo. Only steroids (cortisone drugs) seem 
to banish TMS symptoms temporarily. (J. Sarno 1991, p. 151-152) 
Placebo and nocebo effect 
Placebo is important factor to consider in this thesis because many treatments for chronic 
pain may seem successful or beneficial at first – until they after a while often fail to pro-
vide permanent pain relief. Also, when considering why TMS treatment works the possi-
bility of placebo needs to be considered even though the permanent pain relief suggests 
that the main mechanism by which TMS treatment works is not placebo. (M. Lumley et 
al. 2019a) Nocebo is the opposite of placebo (B. Lipton 2015, p. 136; T. Ojala 2018, p. 
30). Nocebo effect is important when explaining why many people do not heal or may 
even get worse if they are not expected to benefit from conventional treatment. The ex-
istence of placebo and nocebo effect also supports the fact that the brain can generate and 
modulate pain without or with little peripheral nociception (M. Lumley et al. 2019a). 
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Placebo effect can be considered as the ”physiology of expectancy” (J. Deutsch et al. 
2008, p. 88) and the word placebo comes from Latin and means ”I will please” (S. Oza-
nich 2014, p. 136). For example, during World War II it was noted that even when the 
wounded soldiers got a saline injection instead of a morphine injection they experienced 
substantial pain relief if they believed they were getting morphine (J. Deutsch et al. 2008, 
p. 89). 
There are many factors that contribute to the efficacy of placebo: does the patient believe 
that the therapy will help, what expectations do they have and patient’s degree of suscep-
tibility. Also, independently of the treatment or medication it has been noted that positive 
interaction with a person who reassumes the patient that they will be well, listens to their 
problems and genuinely shows that they care and do their best to help the patient has been 
reported to mediate a subset of effects. (J. Deutsch et al. 2008, p. 89) 
First evidence that biological process is responsible for placebo response was published 
in 1978 followed by a series of studies on placebo effect (J. Levine et al. 1978). In these 
studies, it was concluded that the body’s pain suppression system could be induced by 
placebo. The same system could be blocked by an opioid receptor antagonist, naloxone, 
and in further studies it was suggested that a same opinergic mechanism might be shared 
by morphine and placebo. The analgesic effect was estimated to be equivalent to 4-6 mg 
of morphine. (J. Levine et al. 1981; J. Levine et al. 1984) Later studies showed that the 
expectations of analgesia activated central areas in the brain that are involved in the en-
dogenous opioid transmission and analgesia, so the opioid system seems to be the most 
important biochemical mechanism in placebo induced analgesia. (K. Hall 2015) There is 
also evidence that there are nonopioid mechanisms included in placebo analgesia besides 
the opioid mechanisms.  For example, the endocannabinoid system has been shown to 
play a role in placebo analgesia. (F. Benedetti et al. 2011) 
Expectancy of benefit or reward might be important in the process mediating the placebo 
response and this theory was tested by examining the opioid and dopamine receptor acti-
vation in brain regions that are associated with reward. It was shown that these pathways 
were activated in the expectation of placebo response and in those persons with higher 
placebo responses a higher amount of dopamine receptors were activated. (K. Hall 2015) 
Placebo effect may play a role in various treatments and in surgery (B. Moseley et al. 
2002; I. Rashbaum et al. 2003). In a study of the effectiveness of arthroscopic knee sur-
gery by B. Moseley et al. (2002) 180 patients with osteoarthritis in knee were divided into 
three groups. Two groups perceived either arthroscopic debridement or arthroscopic lav-
age and the third group received a sham surgery (placebo group). Interestingly during the 
follow up period (24 months) there was no difference between the groups that had gotten 
real surgery and placebo: there was equal amount of improvement in pain and function in 
all groups. (B. Moseley et al. 2002) J. Schofferman at al. (1992) discovered that childhood 
traumas greatly predicted the outcome of lumbar spine surgery. Patients with three or 
69 
more childhood traumas had an 85% probability to have an unsuccessful surgical outcome 
and 75% of patients with poor surgical outcome had an incidence of a childhood trauma. 
Conversely from 19 patients with no risk factors only 5% of surgeries were unsuccessful. 
(J. Schofferman et al. 1992) D. Cherkin et al. (1998) compared the efficacy of physical 
therapy, chiropractic manipulation and an educational booklet in the treatment of acute 
low back pain and found minimal to difference between these interventions. (D. Cherkin 
et al. 1998) Also, there is not significant difference between the surgical and nonoperative 
treatment approach of lumbar disk herniations (J. Weinstein et al. 2006) or in surgical 
treatment compared to cognitive interventions and exercises for low back pain and disc 
degeneration (J. Brox et al. 2003) 
According to this knowledge and additional research (W. Peul et al. 2007; H. Österman 
et al. 2006) there is reason to believe that surgery might not be the optimal solution for 
chronic back pain. The placebo effect and symptom imperative may play a role in the 
disappearance of the back pain related to conventional treatment. Also, it is notable that 
surgery as a placebo also provides the patient an opportunity to momentarily escape his 
problems, job, spouse, kids etc. thus momentarily escape their tension filled lives that 
causes their back pain (S. Ozanich 2014, p. 138-139). 
Nocebo effect is less known than placebo and comes from Latin words ”I will harm” (S. 
Ozanich, p. 136). The suffering of a patient may increase by nocebo effect if a doctor (in 
his unsound belief) happens to tell a patient that he has a bad back, knee or shoulder or 
should not engage in some activities (T. Ojala 2018, p. 30; S. Ozanich 2014, p. 136-137; 
J. Sarno 1991, p. 26). Also J. Sarno (1998) believes that the chronic pain epidemic has a 
lot to do with the nocebo effect and TMS patients have reported that their symptoms have 
gotten worse when their symptoms have been attributed to imaging results by the practi-
tioner (J. Sarno 1991, p. 63-65). 
According to B. Lipton (2015) persons beliefs and perceptions control gene expression 
and thus their biology. So eventually placebo and nocebo effects are just that in the con-
text of health care. 
A good question to consider is that is TMS healing mediated by placebo effect? Placebo 
effect requires belief. In this light TMS healing could be considered as placebo because 
belief is needed to heal. According to D. Schechter (2014) belief can cause changes in the 
pre-frontal cortex (PFC) and anterior cingulate gyrus that are responsible for the attention 
paid for the pain (D. Schechter 2014, p. 35).  However, the healing from TMS is perma-
nent as with placebos the symptoms ultimately come back (or as symptom imperative 
phenomenon just change the location or type). In addition, TMS healing does not depend 
on any ritual, it is more about reflection and finding one’s truths (S. Ozanich 2014, p. 
143). 
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Obstacles in current treatment 
The attitude towards treatment of chronic pain needs to change. T. Ojala (2018, translated 
from Finnish) says that: “We need to accept the fact that there is no cure for chronic pain 
– though miracles can happen – but you can get along with the pain if you ignore it”, 
“…- no-one has been able to cure chronic pain –…“ and “The meaning of chronic pain 
is unclear” (T. Ojala 2018 p. 94, 170, 78). This clearly shows the predominant attitude 
and misperception that the current health care professionals have towards chronic pain. 
TMS theory explains why most of chronic pain exists and because the reason for the pain 
is known it can be cured. 
Current treatment programs that are applied after a patient is diagnosed with TMS seem 
to be effective (A. Burger et al. 2016; M. Hsu et al. 2010; M. Lumley et al. 2017; D. 
Schechter et al. 2007). There are variety of options, but all of them have the same foun-
dation and basic elements of education, overcoming the fear of physical activity and emo-
tional awareness through journaling and/or psychotherapy. Because all the treatment pro-
grams share the same principles it is not so important which kind of treatment program 
the patient chooses. More important would be that the treatment would be supervised by 
a medical doctor or other TMS practitioner that could help the patient overcome possible 
obstacles in their recovery. Hopefully TMS will be studied more in the future so that 
major organizations can provide good guidelines for medical practitioners and patients. 
In Finland Käypä hoito-suositukset could possibly contain treatment recommendations 
for TMS in the future. 
To support the TMS-treatment process the patient would need reliable information re-
sources and materials about TMS. These do exist in English and translations are made in 
some other languages but for example in Finland there would be a huge need for educa-
tion and self-care materials. One good possibility to enhance patient’s availability to in-
formation would be to develop education and self-care materials online, preferably with 
no charge for the patient to access with the support of some major organization in the 
patient’s own native language. 
In the treatment of TMS the most important objective at the moment would be the ability 
of the doctors and other health care practitioners to be able to recognize if the patients’ 
symptoms are manifestations of TMS. This would require a systematic training program 
for medical practitioners. Too often a patient is misdiagnosed only because the physician 
is unaware of TMS and this often leads to unsuccessful treatment (M. Sopher 2013, p. 6). 
In addition, the general public is unaware of the existence of TMS. To change this and 
include TMS into the medical training of doctors would require a change in the way the 
human body is seen by the society: it should be considered as a psychophysical entity not 
as a mechanical bio machine. The way of thinking is slowly changing and hopefully TMS 
will soon be taught in medical schools. 
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Comparison to PMPs 
PMPs include psychological approach to chronic pain that has similarities with TMS heal-
ing. For example, ACT and CBT do acknowledge the role of psychology and stress in the 
patients’ pain and aims to increase patients’ self-efficacy, self-regulation, reduce negative 
emotions and pain catastrophizing and support adaptive behavioral models. They do not 
however, consider that chronic pain is heterogenous: chronic pain that is TMS and thus 
CNS-based should be treated differently from peripheral pain (M. Lumley et al. 2019a). 
The interesting question arises that what part of the TMS healing program is crucial to 
the difference from PMPs to make the pain from management to complete healing. 
The role of childhood trauma and psychological conflicts in chronic pain conditions is 
underappreciated and not well understood. In traditional psychological treatment of 
chronic pain, the target of the treatment is more in acceptance and management skills, not 
in the processing and understanding emotionally difficult life experiences. For example, 
in CBT the focus is in downregulation of negative emotions (i.e. through relaxation, 
pleasant activity engagement and cognitive reappraisal) not in targeting trauma, conflicts 
and life adversities that seem to be important factors in TMS induced pain. In TMS treat-
ment the focus is in the emotional processing, awareness and expression. (M. Lumley et 
al. 2019a; M. Lumley et al. 2019b) 
Social pain overlaps with physical pain 
N. Eisenberger et al. (2004) propose the fact that social and physical pain overlap: if this 
is the case it is hypothesized that the sensitivity to one kind of pain enhances the sensitiv-
ity to other kind of pain and vice versa with the downregulation of pain. (N. Eisenberger 
et al. 2004) It is impossible to say but maybe similar brain processes take place when 
downregulating TMS pain through psychological interventions like education, journaling 
and psychotherapy that reduces stress and fear. 
Primary care interventions 
Recognition of the role of the mind in the physical wellbeing could possibly help patients 
early on in their treatment path. A lot of patients present to primary care with medically 
unexplained symptoms (D. Clarke 2016). As already mentioned in chapter 3.3, targeting 
stress and avoided emotions with a 90-minute life stress interview that encourages dis-
closure and emotional awareness improved physical pain for women with chronic uro-
genital pain (J. Carty et al. 2018). Also, a study by M. Ziadni et al. (2017) suggests that 
patients with medically unexplained symptoms could benefit from integration of a dis-
closure and emotional awareness and expression interview when they seek help in pri-
mary care (M. Ziadni et al. 2017). 
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Education of children as a prevention 
Education of children to prevent TMS would be one of the future goals. The roots of TMS 
are often in childhood and in the upbringing of children. Teaching children how to react 
to pain and to teach children to see it as a warning that there are some emotional issues 
that need attention would probably reduce the probability for health problems and chronic 
pain in adulthood. (D. Schechter 2014, p. 54-56) In Finland the health education at 
schools could include education about how to recognize and process difficult emotions. 
Children should know that if feelings and emotions are not adequately processed they can 
manifest themselves as physical symptoms. This kind of education could prevent unnec-
essary suffering, improve life quality and produce saves in health care costs. An estima-
tion of the amount of reduced costs is beyond the scope of this thesis but would probably 
be of great interest, especially among politicians deciding about health care. 
Personal empowerment 
Eventually TMS model emphasizes the role of personal empowerment. It is up to the 
patient whether they will accept the diagnosis and do the internal work needed for healing. 
The health care professionals can and should be supporting this healing journey. But they 
cannot do all the work for the patient and there is no magic pill that can be prescribed that 
would heal TMS. The personal responsibility and empowerment over health and healing 
of the patient is too often neglected in the context of conventional health care. 
Future studies 
There are multiple challenges in the field of TMS research. First a TMS study would 
require a complex setting and much more detail planning. Money, time and work is re-
quired to find, recruit and randomize patients and to diagnose, treat and follow their re-
covery. This differs a lot from a simple pharmaceutical study where two groups from 
which the other gets the active form of the drug and the other one inactive sham medica-
tion are compared with each other. Also, better infrastructure is needed to study TMS. 
(D. Schechter 2014, p. 183) 
The effect of unconscious repressed emotions to health is difficult to study for the simple 
reason that the emotions involved in TMS are unconscious – they do not pop up in psy-
chological questionnaires or interviews because people simply are not aware of them. To 
get the repressed emotions to arise into consciousness, a deeper talk or even psychother-
apy is needed. This may take a lot of time. Thus, the studies that examine the connection 
between repressed emotions and disease need to be very carefully planned and prepared. 
To study TMS the mind and body need to be studied together and cannot be separated. 
This creates a challenge for researchers. Also, very little is known about the brain and 
emotional processing. The physiological basis of emotions is still not well understood and 
progress in this field is needed. 
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The most important organ in TMS is the brain. An important part of future research would 
be understanding what is going on in the brain during TMS treatment and recovery. The 
functional MRI studies would probably be very useful in proving hypothesis and provid-
ing new knowledge. This could confirm how the brain actually causes chronic pain and 
that chronic pain is a learned unconscious response. In addition, the brain areas involved 
in the induction of TMS symptoms could be recognized and confirmed. Functional MRI 
studies could also help to understand the symptom imperative phenomenon and TMS 
equivalents. 
Even though brain is very important in TMS, the human body is not only the brain and 
nervous system: they are just one part of the PNI-system. Even if it is possible that TMS 
might originate solely from the brain it should also be considered that other systems like 
the immune and endocrine system can be involved in TMS as well. The fact that supports 
this view is that many TMS practitioners agree that anxiety and depression, which are 
generally related into changes in brain chemistry, are TMS equivalents. Also, some pa-
tients have reported the disappearance of their seasonal allergies along with TMS treat-
ment which could indicate that immune system is involved as well. Patients who suffer 
from fibromyalgia, have lower levels of growth hormone (GH), which would indicate the 
involvement of the endocrine system (R. Bennet 2002). Taken this information it would 
seem logical that the whole PNI-system is involved in TMS. Whether the disappearance 
of symptoms related to endocrine and immune system is a consequence of the changes in 
the nervous system or the other way around is not known. It is also possible that the whole 
PNI-system is working as an entity and it is not possible to say what is a cause and what 
a consequence. More research should be done in this field: what way are the endocrine 
and immune system involved in TMS? How are they related to the changes in the brain 
and nervous system that lead to TMS symptoms? Current evidence would seem to point 
to the direction that the chronic stress response and whole PNI-system is in various de-
grees involved in TMS. 
There would be a great need for defining which symptoms and disorders are TMS; even 
among TMS experts and physicians the answers can vary. This is closely related to symp-
tom imperative phenomenon and the moving of pain and changes in symptoms. Even 
more interesting would be to discover how the brain “chooses” the location of symptoms 
and how and why they move around? Hopefully, future MRI studies will help to answer 
these questions. 
Evaluating and developing working guidelines and treatment recommendations would be 
needed. For this purpose, follow up studies and randomized controlled trials of chronic 
pain patients treated with TMS approach should be done. Thus, the effectivity of treat-
ment and different treatment approaches could be evaluated more accurately. In addition, 
it is still unclear which part of the treatment makes the difference, though it would seem 
that all parts of the treatment (education, regaining physical activity and psychological 
insight) are often needed. When performing follow up studies it is needed to address that 
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according current knowledge the acceptance and belief in the diagnosis is important in 
healing. In addition, if a person who has gone through a TMS-treatment program, through 
which they have developed a deeper awareness and understanding, it would be interesting 
to know if they are less prone to develop other chronic health conditions in the future. 
Limitations of this thesis 
Scientific research directly related to TMS is scarce. A lot of information presented in 
this thesis is based on observations recorded by individual TMS practitioners. There is no 
doubt that observations by individual practitioners can be questioned but taken the large 
amount of these observations and how they are in line with each other they could not have 
been neglected in this thesis without losing some value. The nature of the source materials 
was taken into account in this thesis: the materials were chosen very carefully, and the 
authors’ backgrounds were evaluated before including their work into this thesis. The 
reader should keep in mind that the purpose of this thesis is just to provide an overview 
of the existing data available and present the current theories about TMS so that future 
studies could have better foundation where to start. 
No major organization by far has accepted TMS as a valid diagnosis and TMS is missing 
from ICD10 (ICD10). In addition, the current cultural and social environment in science 
and health care does not support holistic view of the human and acknowledge the role of 
emotions in disease and illness enough. Acceptance of this kind of model takes time and 
some people may not be able to embrace the approach to chronic illness presented in this 
thesis. However, this thesis is not meant to anyway neglect the achievements of medicine 
based on the physiological approach of human body – on the contrary there is no question 
that it has helped millions of people. 
TMS combines many fields of science. This makes it a large area to do research on. A 
multidisciplinary team would probably get a deeper look for many areas for which this 
thesis only provides an overview. Also because of the defined objects of this thesis some 
areas are discussed only superficially. 
Recognition of mindbody connection 
People, especially the scientific community and health care professionals, may need to 
ask themselves whether the view of the human body and health is missing a crucial com-
ponent: the mind itself. I would like to address that biotechnological and medical progress 
is advantageous and irreplaceable for mankind. Modern medicine is very good at dealing 
with acute physical traumas – but too often we are looking to the wrong direction and 
missing the actual cause of many chronic symptoms and diseases. Currently medicine 
predominantly concentrates a lot on treating the symptoms even though many times the 
origin of the disease is not known. According to E. Davey (2016) ”Chronic pain is an 
area that does not sit well with a traditional dualist medical perspective”. Even though 
the concept of the idea that psychological distress can cause physical symptoms is starting 
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to be more broadly accepted, the lack of scientific evidence and validity of mindbody 
treatments prevents applying this view adequately to chronic pain treatment. (E. Davey 
2016) Ultimately, we live in a mindbody system: the mind, its reactions and the environ-
ment, plays an important role in health. It is time to recognize that and implement this 
concept to health care. 
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6. SUMMARY AND CONCLUSIONS 
In this thesis the current knowledge and existing empirical and scientific data of TMS 
was presented. Chronic pain is a major health problem and traditional treatment options 
are failing to erase the problem. According to current knowledge it seems to be that a 
great deal of chronic pain could be due to TMS. Applying the TMS treatment model could 
help many patients who are struggling with chronic pain and some other chronic illnesses. 
According to current knowledge TMS starts in the brain. The psychological process in 
the induction of TMS symptoms includes repressed emotions and the pain is thought to 
act as a distraction to prevent these uncomfortable feelings, especially anger, to rise into 
consciousness. In the biological perspective the ANS activation by these repressed feel-
ings leads to vasoconstriction in the affected area which leads into hypoxia and buildup 
of waste products that causes the pain. Some theories emphasize the involvement of the 
brain and nervous system: central sensitization and the brains ability to create pain. After 
all the pain experience is always created in the brain so neuroplasticity and learning are 
definitely involved in TMS. Empirical observations suggest that the endocrine and im-
mune system may possibly be involved as well. 
TMS treatment is based on learning and deconditioning. Because TMS originates from 
the brain the brain can learn not to cause pain. Education about the syndrome diminishes 
fear and deconditioning is important in regaining physical activity. In some cases, more 
profound psychological insight is needed to heal. To this purpose psychotherapy and jour-
naling have been observed to be beneficial. 
There are a lot of possible treatment options and information sources available. However, 
the predominant language that the educational and treatment materials are available is 
English. Thus, there is a huge need to develop and translate materials into other languages. 
For example, no profound TMS literature or treatment guidelines are available in Finnish. 
The other big problem with TMS treatment is the lack of educated health care profession-
als that could diagnose and treat TMS patients. To achieve this goal, support of the TMS 
approach from major organizations would be helpful. 
The online questionnaire developed in this thesis can hopefully help in the diagnostic 
process. The results from testing the online questionnaire was that it is usable and can be 
made more user-friendly with minor adjustments. When testing the questionnaire, the 
native language of the participants was not considered which might have affected the 
results. Next step would be testing the online questionnaire with real patients. Possibly 
this questionnaire could someday be used to help with patients’ risk assessment i.e. in a 
similar way that people can do online questionnaires that assess their risk for diabetes or 
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heart disease. It is notable that the questionnaire does not replace a diagnosis made by a 
medical practitioner. 
Biotechnology approaches the human body from a very narrow point of view. Not that it 
would not have been beneficial: many new treatments are developed because of the ad-
vances in the field of tissue and molecular biology. The pathological approach has done 
a lot of good. However, this reductionistic approach that looks for a reason and a cure in 
the cellular and molecular level cannot be utilized in the study and treatment of TMS: a 
broader, more profound, holistic view of the human body is needed. TMS is not a patho-
logical disorder, it is caused by reversible physiological changes in the brain and nerve 
pathways. (H. Schubiner et al. 2012, p. 8, 19)  
Future research should concentrate on validating the mechanisms by which the brain 
causes TMS symptom. We know so little about brain and emotions, but current imaging 
techniques could help with that. Also randomized controlled trials should be performed 
to better evaluate the efficacy of TMS treatment. 
The biggest limitation of this thesis was the availability of reliable materials and literature. 
There is limited amount of scientific research about TMS. Thus, also empirical observa-
tions based on carefully chosen TMS practitioners were included. It is good to note, that 
because many suggestions in this thesis are based on observations the results presented 
in this thesis could be considered as hypothetical. On the other hand, TMS is something 
that cannot be studied in the laboratory. In the past science (i.e. S. Freuds theories) were 
based on clinical observations. The TMS information presented in this thesis is based on 
large amounts of observations made by medical practitioners and even more patient tes-
timonials exist. All these observations appeared to be in line and support each other and 
the TMS model. Thus, this data is worth to be considered as a reliable source of infor-
mation. 
Chronic pain presents a major health problem in today’s society. I would like to address 
the fact that even though scientific research is important there already exists an effective 
treatment for chronic pain. Completing this research that reveals us the details of TMS 
may take decades. In the meanwhile, millions of people are suffering from chronic pain 
and related conditions because of missing information and the resistance to accept the 
mindbody approach to health and illness. TMS treatment seems very promising to chronic 
pain and has no side effects. In my opinion enough is known about TMS and its treatment 
so that the implementation process of TMS treatment could be started into public health 
care as a part of holistic care of the patients’ health and wellbeing. Someday, hopefully, 
the mindbody approach to health could also be utilized as a part of preventive treatment, 
especially targeting children and their emotional development. In time, this could lead 
into huge improvements in public health and national wellbeing as well as to financial 
saves in the national level. 
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APPENDIX A: BOOKS ABOUT TMS 
Here are some helpful books for a TMS patient to read: 
• John Sarno: Mind over Back Pain (1982) 
• John Sarno: Healing Back Pain (1991) 
• John Sarno: The Mindbody Prescription (1998) 
• John Sarno: The Divided Mind (2006) 
• Howard Schubiner: Unlearn Your Pain (2010) 
• David Schechter: Think Away Your Pain (2014) 
• Nicole Sachs: The Meaning of Truth (2016) 
• Frances Sommer Anderson & Eric Sherman: Pathways to Pain Relief (2013) 
• Marc Sopher: To Be or Not To Be… Pain-Free (2003) 
• Steven Ozanich: The Great Pain Deception (2011) 
• Nancy Selfridge & Franklynn Peterson: Freedom from Fibromyalgia (2001) 
• Scott Brady: Pain Free for Life (2006) 
• Fred Amir: Rapid Recovery From Back and Neck Pain (1999) 
• Stephen Conenna: Use Your Mind to Heal Your Body (2013) 
Dr. John Sarnos (MD) books, Mind over Back Pain (1982), Healing Back Pain (1991) 
and The Mindbody Prescription (1998), were the first TMS books available to general 
public. The first one, Mind over Back Pain introduces TMS and the successful treatment 
results by J. Sarno. Healing Back Pain also explains the theory for TMS and introduces 
an effective treatment approach. The Mindbody Prescription goes even deeper to the psy-
chology behind chronic pain and introduces a variety of other health conditions that can 
possibly be psychological in origin. The Divided Mind (2006) adds some deeper back-
ground information not mentioned in the previous books and has few chapters written by 
other TMS physicians as well. From these books Healing Back Pain and The Mindbody 
Prescription would probably be the best ones to read for most patients: they are easy to 
read and to comprehend. Healing Back Pain is also available as an audiobook. 
Howard Schubiners’ (MD) book Unlearn Your Pain (2010) gives a very good introduc-
tion to TMS and how the mindbody symptoms are caused by learned nerve pathways and 
nerve sensitization. The book also contains a profound 28-day program for healing from 
TMS. This self-help program is very profound and is composed of education about TMS 
and emotions and writing exercises and journaling that will help the patient to recognize 
and become aware of repressed emotions. There is also a helpful CD with additional ma-
terial included. 
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The book Think Away Your Pain (2014) by Dr. David Schechter (MD) introduces the 
reader to a current model and understanding of pain, teaches the reader about TMS, in-
troduces profound scientific evidence about TMS and chronic pain. The book has a 12-
step guide how to heal from TMS. 
Nicole Sachs’ (LCSW) book The Meaning of Truth (2016) concentrates on guiding the 
reader to understand and embrace their repressed emotions and how these emotions when 
not felt create chronic pain and illness. The book is a good guide how to start journaling 
and to safely release the repressed emotions. In the book Sachs also shares her own per-
sonal experience with chronic back pain and how she recovered from it as well as some 
examples of her patients. 
Frances Sommer Anderson (PhD) and Eric Sherman (PsyD) are psychotherapists that 
have worked together with J. Sarno and treated patients with TMS. In their book Pathways 
to Pain Relief (2013) they describe case stories of different TMS patients. This book is 
special in a way that it really brings the psychological issues that can be the source of 
TMS into surface and may help a TMS patient to notice their repressed emotions as well. 
Marc Sopher (MD) has written a book To Be or Not To Be… Pain-Free (2003). This book 
is excellent for basic information about TMS. The author especially introduces specific 
health conditions that are often misdiagnosed as something else than TMS. 
The Great Pain Deception (2011) by Steven Ozanich (TMS Mindbody Health Consultant) 
describes the authors almost 30 yearlong battle with chronic pain and how he recovered 
from it. The book goes very detail to the process, life events and personality traits that 
can lead to TMS and to the possible roadblocks on the way to recovery. This book also 
describes TMS as a phenomenon. 
Nancy Selfridge (MD) & Franklynn Peterson have written the book Freedom From Fi-
bromyalgia (2001). The authors of this book have recovered from fibromyalgia by using 
J. Sarnos TMS healing approach. The book is specifically about fibromyalgia as a mind-
body syndrome. The book contains a five-week program to heal fibromyalgia. 
Pain Free for Life (2006) by Scott Brady (MD) introduces the authors treatment method 
for patients with chronic back pain and some other chronic conditions and explains a 6-
week treatment program. The book concentrates much on why the understanding of emo-
tions is so important in healing from TMS. 
Rapid Recovery from Back and Neck Pain (1999) by Fred Amir introduces a program 
with nine key steps to help a TMS patient quickly recover. The book is part a treatment 
guide, part biography. 
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The book Use Your Mind to Heal Your Body (2013) written by Stephen Conenna, a for-
mer Dr. Sarnos patient, describes how he suffered from chronic pain and how he recov-
ered from it by using TMS approach. The book gives a patient’s perspective to TMS. 
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APPENDIX B: OTHER INFORMATION RESOURCES 
More interactive treatment programs and other information resources about TMS: 
• online programmes like 
o Dr. Howard Shubiner’s Online Mind Body Program 
o Nicole Sachs, Freedom from Chronic Pain 
o TMS Wiki’s Structured Educational Program 
o Alan Gordon’s TMS Recovery Program (available in TMS wiki) 
• websites 
o Psychophysiologic Disorder Association: ppdassociation.org 
o Dr. Howard Schubiner’s website and Mind Body Program: unlearnyour-
pain.com 
o The Pain Psychology Center: painpsychologycenter.com 
o Mindbody Medicine: mindbodymedicine.com 
o TMS-Wiki: tmswiki.org * 
o N. Sachs website The Cure For Chronic Pain and online program: 
thecureforchronicpain.com 
• CDs and DVDs 
o Georgie Oldfield: SIRPA Recovery CD 
o David Schechter: The MindBody Audio Program. (MindBody Medicine 
Publications, Los Angeles, 2001) 
o The MindBody Patient Panel (D. Schechter) 
• Podcasts 
o Nicole Sachs: The Cure for Chronic Pain Podcast 
o Katelyn Michals: Mindbody Mastery Podcast 
• Others 
o Mind-body workbook by D. Schechter (1999) 
* TMS wiki is maintained since 2009 by the nonprofit organization PPD/TMS Peer Net-
work (PTPV) and contains resources and information about TMS that is available online. 
The website is for informational and support purposes and it does not provide diagnosis, 
treatment recommendations or medical advice. (TMS Wiki 2018)  
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APPENDIX C: ORIGINAL TMS QUESTIONNAIRE 
The original TMS questionnaire is from D. Schechter et al. (2007). 
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APPENDIX D: ONLINE TMS QUESTIONNAIRE 
The TMS questionnaire online version in English and in Finnish. 
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APPENDIX E: THE RESULT PAGE OF THE QUESTIONNAIRE 
The result page in English and in Finnish with example answers. 
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APPENDIX F: FEEDBACK FROM TMS QUESTIONNAIRE 
Feedback form from TMS questionnaire. 
 
